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A New Group of Articles 
for the 
‘“‘Average Engineer’”’ 


WO issues of the Engineering News- 

Record last year carried groups of arti- 

cles for the “Average Engineer’ —none 
of them dealing with large costly works, but 
all with smaller undertakinys encountered by 
engineers in ordinary daily practice in the 
field and in the office. The editors have 
selected the present group in response to the 
approval of many readers following previous 
“Average Engineer Issues.” 
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— Also in This Issue: 
An Analysis of the Current 
Kansas City Southern Valuation Report 
By Samuel W. Moore 
General Counsel, The Kansas City Southern Ry. Co 
Economics of Highway Improvement 
By H. G. McGee 


Final Report on Waste Disposal 
of Chicago Stockyards 
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Kreolite Lug Wood Blocks in Cuba 


The engineers on the Miramar Bridge over the 
Almendares River, Havana, Cuba recognized the 
better value and the better service represented by 
Kreolite Lug Wood Blocks 

The flexibility of the blocks under expansion, when 
laid with an open joint Kreolite Lug construction, 
prevents the possibility of buckling, the wedge 
shaped lugs compressing when the blocks expand. 
The lugs permit the bituminous filler to penetrate 
the full depth of the blocks on all sides, thus making 
a water and wear proot surtace 


The compression of the lugs under expansion also 
retards bleeding. 


The lugs afford a foothold for horses and automo 
biles equipped with tire-chains 


Our Engineering Department will gladly furnish 
detailed specifications, sketches or estimates for any 
of your bridge floors or street pavements 


The Snare & Triest Company of New York were 
the engineers on this bridge 


The Jennison-Wright Company, 79 Kreolite Building, Toledo, Ohio 
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Average Engineering 

OURNEYMAN engineering is the skeleton of the 

profession; without it the body would be flabby and 
useless. Day by day every engineering office is con- 
fronted with little problems insignificant in themselves, 
perhaps, but time wasting in the aggregate, particularly 
if the methods of attack are wrong or clumsy. ‘To the 
solution of those problems the journeyman engineer 
must bring the essentials of his knowledge and_ skill. 
The art and science of engineering progresses more 
steadily by the improvements in those solutions than 
in the successful completion of monumental projects. 
To emphasize somewhat the importance of such routine 
work, Engineering News-Record has again gathered 
together in this issue a few of these average engineering 
problems, In themselves these articles are not spectac- 
ular; in the aggregate they and their like are the essence 
of engineering literature. 


Looking Ahead on Transit Problems 
(i of the commendable features of the reorganiza- 
tion of the Transit Commission in New York City 
is the provision for advance planning of facilities to 
cope with the demands of the future. This phase of the 
work has never been given the importance it deserves 
and the work of the former commissions has been so 
organized as to tie the city’s engineers largely to work 
actually in hand. Neither the time nor the personnel 
was available for the type of intensive study of future 
needs which was recognized as highly desirable, This 
condition has been remedied by a readjustment of the 
duties of the commission’s top-ranking engineers. D. L. 
Turner, formerly chief engineer, assumes the title of 
consulting engineer and will devote his entire time to 
plans for the future. Robert Ridgway, appointed chief 
engineer, will concern himself solely with the present 
program of design and construction. Both engineers 
bring to their new duties a long and intimate experience 
with New York’s transit problems. The new division 
of responsibilities promises to assure to the city an 
intelligent handling not only of present work but of 
broad plans for the future. 


Estimates and Bids 

UMEROUS cases have been reported recently in 
1 which highway bids are far below engineers’ esti- 
mates. In last week’s Engmeering News-Record, for 
instance, were given details of a recent letting in Ari- 
zona, in which it was shown that the successful bidder, 
one of eleven bidding, was about 35 per cent under the 
engineer’s estimate. Such a condition demonstrates that 
there is keen competition among contractors to secure 
available work. Might it not also indicate that engi- 
neers, long used to erratic and high prices of materials 
and labor, are failing to take full advantage of recent 
reductions! Again, it is true that labor has increased 
its efficiency considerably within the past few months, 


due to the weeding out of the less competent and the 
competition for places, a condition which the contractor 
who knows the ability of his men is able to take full 
udvantage of, and one which the engineer only with 
difficulty can estimate. However, since high estimates 
are incentives to high bids, it is essential that engineers 
keep a close watch on prices and make a_ thorough 
unalysis of conditions in order to know as closely as 
possible what work ought to cost. Just now, competi- 
tion is bringing prices down. Possibly that element 
may be lacking when the competent contractors have 
taken on their season’s quota. Then the engineer’s 
knowledge of the situation may be a more important 
factor in letting work at proper prices. 


Summary Dismissal of Engineers 


PECULIAR situation obtains with reference to the 

summary dismissal last week of the entire board 
of consulting engineers for the Hudson River vehicular 
tunnel by the New Jersey section of the joint tunnel 
commission. Under the laws the New Jersey and the 
New York commission each has a separate existence, 
but they function jointly. ‘The consulting engineers 
were engaged by the joint body. Now one of the con- 
stituent commissions, because the joint body would not 
agree to widening of some of the streets in the vicinity 
of the Jersey City entrance of the tunnel, has summarily 
dismissed the consultants. Without hearing, they have 
charged that the board of consulting engineers has failed 
“to give full and proper consideration to the plan as a 
whole and to the traffic conditions in the vicinity of the 
Jersey Citv entrance and exit.” If the joint commis- 
sion had taken similar action there would be some reason 
for detailed inquiry as to the work of the consulting 
board, The action being taken by only one constituent 
of the joint body, however, and that at a time when 
Jersey City politics may demand some fireworks preced- 
ing a nearby election, puts it rather in the category of a 
politician’s cheap dealing with a serious matter. To show 
how shallow the thinking of the Jersey commission is 
it need only be set down that the commission now recom- 
mends the appointment of two independent consulting 
boards, one by the New Jersey and one by the New 
York commission. This is nothing more than a scheme 
for intensifying partisanship. If the two states propose 
to build a vehicular route under the river it will only 
be accomplished satisfactorily—if at all—by both bodies 
acting as one and in complete harmony. Some power is 
needed which will take the parties at outs, sit them 
down around one table, and keep them there until they 
all go out of the room a unit with reference to conduct- 
ing the enterprise. Political and petty tampering with 
an engineering enterprise of such magnitude may not 
end in disaster, but it will inevitably lead to a waste of 
the people’s money. Evidently the Jersey commission 
does not want disinterested engineers to advise it, but 
rather a group subservient to petty local interests. 
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New York Licensing Controversy 

HE Governor of New York has signed the bill which 

permits corporations and unrestricted partnerships 
to practice engineering, with the proviso that those in 
charge of the engineering work must be licensed engi- 
neers. The new law, therefore, is substantially the 
ame as its predecessor, the amendments merely clari- 
fying the existing statute. Temporarily, at least, the 
ontroversy is settled in New York State. But the 
matter is issue. American Engineering 
Council has referred it to the original licensing com- 
Both sides will doubtless 
which is as it should be. The 
Engineering must decide 
whether it is a business or a profession. 


not a dead 
mittee for study and report. 
be examined at length 
fundamental one. 


is a 


issue 


Twelve-Hour Day to Go 

YIMULTANEOUSLY with the annoucement of a wage 
.J reduction, the steel corporation reiterates the position 
which it made plain in its annual report some weeks 
ago regarding the 12-hour day. In brief, the 12-hour 
day and the seven-day week are to go. It is time, all 
will agree, that they should. Tradition has probably 
largely responsible for keeping them so long, 
though fundamental difficulties in the industry had an 
important bearing on causing their retention so long. 
The complete elimination of the 12-hour day is not 
possible at once, but the corporation pledges itself to its 
elimination as rapidly as possible. Just to whom credit 
for this decision is to be given, we are not in a position 
to say. The labor unions have long agitated against 
he 12-hour day, but we want to call attention to the 
ery intelligent studies of the subject that have been 
1ade recently by engineering specialists in industrial 
plant operation. Without having full knowledge of the 
irocess of reasoning which prevailed in the steel cor- 
poration, we are nevertheless quite inclined to believe 
that the studies made by these industrial specialists 
had decidedly more weight in bringing the corporation 
to its conclusion than that of all of the agitation of 
labor leaders indulging solely in generalities. Without 
a doubt the steel corporation’s own experienced operators 
went into the subject and checked the results which 
industrial engineers claimed for shorter-shift operation 
in other steel mills. 


been 


Reduction in Steel Wages 
. week’s announcement of the reduction in wages 
of the dav workers in the plants of the United States 
Steel Corporation is the second of two recent important 
developments in the general adjustment of the wage 
situation. The first was the determination by the War 
Labor that the national working agreements 
should terminate next July. While no right-minded 
man enjoys seeing the income of his fellow men reduced, 
we are simply accomplishing now from day to day the 
adjustments that inevitably flow from the inflated period 
of the war. Adjustments upward were accomplished 
The reverse movement is beset with greater 
difficulties. Surely, however, the steel corporation has 
set all industries a good example in deferring the wage 
reduction as long as possible and until the period when 
the reduction in the cost of living has, by a safe margin, 
preceded the wage reduction time. In doing this they 
set just the same good example that they did when, in 
the period from 1915 to 1920, inclusive, they increased 
wages at nine different times and without a strike (for 


Board 


easily. 
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the strike in the steel industry was not for an increas, 
in pay) ; raised the wages from $2 to $5.06 for a 10-hoy 
day. Now the wage will go back to $4.05 for 10 how 

It must be remembered that the plants of the corporatio: 
are operating on only about a 40 per cent basis, an: 
that as a result one would not hear much adverse rea 
tion on the wave reduction. Nevertheless, the almost 
total absence of any adverse inflammatory comment indi 
cates that the workers see the fundamental economi 
necessity for the adjustment. 


Fenced City Streets? 

ILLINGS in city streets by motor traffic have in- 

creased in horrifying degree in the last few years. 
The truck is the chief instrument of evil in this regard. 
It kills more than one in ten thousand people each year, 
and little children are the victims in the great majority 
of cases. The gruesome record demonstrates conclu- 
sively that the use of streets as playgrounds is incom- 
patib!e with their use as roadbeds for high-speed truck 
traffic, and vice versa. But trucks are increasing in 
number, and their importance in city life is increasing 
perhaps even more rapidly. Since children are not de- 
creasing in number, no end to the continuous street 
fatalities is in sight; on the contrary, further increase 
may be expected. Attempts at police control of either 
trucks or children have not reached the basic trouble 
the competitive use of the streets. In the modern busi- 
ness street we have, in fact, a roadbed of dense, high- 
speed traffic, closely analogous to the railroad right-of- 
way, and it is quite unlikely that police control will be 
more effective in the one case than in the other. Long 
experience has shown that railway roadbed is unsafe for 
trespassers except when trespassers are kept off; the 
fenced right-of-way has been found to be a necessity. 
In a few special localities we have already come to the 
point of classing pedestrians as trespassers on streets. 
Are we to go further and ultimately convert the street 
into a fenced roadbed, with the buildings and sidewalks 
cut off from it by barriers? It seems a strange pros- 
pect, and a city of such streets would be a strange city. 
Were it possible to carry out zoning so thoroughly as 
to put children in certain of the streets of a city and 
trucks in another, the problem would be solved in an 
easier manner. But such a solution implies traffic zon- 
ing, something rarely attempted. It has promising pos- 
sibilities; but it would give the entire zoning movement 
a different aspect. Obviously, the point has no force 
in the suburbs where there is ample ground around 
detached homes for playground, but it has force in 
congested districts. 





Method of Valuation Not Yet Fixed 


INAL METHODS to be pursued by the Interstate 

Commerce Commission in fixing the value of the 
railroads of the United States have yet to be formulated 
and announced by the commission as a whole, regardless 
of the fact that a division of the commission has given 
single sums as property values for four companies, at 
the same time reporting additional costs of acquiring 
carrier lands, as it was required to do by the decision 
of the Supreme Court in the Kansas City Southern case. 
An analysis of the more important points at issue, sug- 
gested by the recent “supplemental” reports, appears on 
p. 818, in an article by Judge Moore of the Kansas 
City Southern. Some have termed it futile to attempt 
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valuation on such a large scale for a number of pur- 
poses, but the importance of the subject can hardly 
be overemphasized since the laws requiring that the 
work be done are on the statute books. Moreover, the 
Valuation Act itself requires that values finally found 
shall be considered prima facie evidence in future pro- 
ceedings before the commission. Now that field work 
by the commission’s and the carriers’ engineers is 
almost completed, the work of the engineers will be 
largely in working out accounting methods. Therefore, 
an authoritative statement regarding methods and pur- 
poses is of great importance to valuation engineers, 

Evidently, only two or three members of the entire 
commission of eleven are committed to tentative valua- 
tion reports so far issued and the methods employed. 
The issuance of the most recent report on April 5 was 
occasioned by the decision in the Kansas City Southern 
case requiring the commission to find and report sep- 
arately the additional cost of acquiring carrier lands 
due to severance damages, condemnation proceedings, 
etc. In the meantime, although the Valuation Act and 
the Interstate Commerce Act do not make the point 
specifically clear, it had been decided by the commis- 
sion that it had authority to fix single sums as value, 
instead of reporting only cost of reproduction, depre- 
ciation, original cost, and “other elements of value.” 
So the next step was to issue “supplemental” reports, 
including single sums as final value and at the same 
time comply with the Supreme Court decision. 

Under these circumstances, it is regrettable, as Judge 
Moore says, that Division 1 of the Interstate Com- 
merce Commission has not seen fit at this time to an- 
nounce the method pursued in arriving at the single 
sums given. However, we have no doubt that the 
engineers of the commission and the commission as a 
whole will have such faith in finally adopted methods 
that there will be no reluctance whatever in defining 
and announcing them. 

It is pointed out by Judge Moore that the formula 
for determining final value recommended by the director 
of the Bureau of Valuation has probably been used in 
determining the single sums now given. If it is a 
fact that such a method has been used to the exclusion 
of the additional costs of acquiring carrier lands, the 
action taken does not appear to comply with the spirit 
of the decision in the Kansas City Southern case. 
Commenting editorially, following the decision in the 
Minnesota rate cases, this journal recognized that the 
cost of acquiring railroad land is obviously a great deal 
higher than is the normal value of adjoining land. 
While the Supreme Court decision only required the 
Interstate Commerce Commission to find and report 
the additional costs of acquisition, the spirit of the 
decision would certainly seem to be that consideration 
should be given such costs in any attempt to fix single 
sums as “value.” 

Progress has been made, but final methods have not 
been evolved. The commission must face the question 
whether it shall find different “values” for different 
purposes, such as would be used for condemnation pro- 
ceedings in the consolidation of railroad properties 
under the Transportation Act, or for use as a rate base. 
Decision may be made to fix only one value for all 
purposes. As pointed out by Judge Moore, “the real 
problem before the commission is to decide what kind of 
value it is to.find, and how it shall be determined, and 
its solution of this problem remains incomplete.” 
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Getting Together on Federal Highway Policy 
VERY material step forward in composing the 
differences which exist regarding a proper federal 

highway policy has been made through the bill 

which Senator Townsend has introduced. It accepts 
the federal-aid principle, in lieu of the policy the Sen- 

ator has previously fathered of the construction of a 

national highway system at the exclusive cost of the 

federal government. 

This is a fortunate step, for it places the former 
national highway system advocates in harmony with the 
state officials whose influence in the past has been strong 
enough to have large appropriations voted by Congress 
on the fifty-fiftvy basis. Now that the critical issue of 
the basis on which the federal funds should be spent 
has been settled, there should be a possibility of getting 
together on the great remaining matter of difference 
the method of administering the government’s highway 
activities. 

Senator Townsend’s new bill, like those that he has 
introduced in the past, calls for a Federal Highway 
Commission. The bill fathered by the state highway 
officials would leave the administration in the hands of 
the Bureau of Public Roads. Those acquainted with the 
government’s participation in highway activities know 
very well that the original purpose in advocating a 
Federal Highway Commission was none other than to 
inject vigorous action into the government’s highway 
work. Three years ago there was widespread dissatis- 
faction with this feature of federal administration, and 
the commission was proposed and ardently advocated 
chiefly by those who believed it a means of replacing 
the inaction with a vigorous policy. In the last two 
years, however, there has been a material change for 
the better, and highway officials throughout the country 
are thoroughly satisfied with the way the government 
highway activities have been administered. 

The main reason, therefore, for which the commission 
was at first advocated is now removed. Moreover, there 
is growing up today in governmental circles a strong 
opposition to all of the “independent establishments,” 
except those having judicial functions. In many quar- 
ters in Washington there is strong conviction that all of 
these independent establishments should be thrown into 
appropriate departments wherever administrative func- 
tions are involved. 

Advocacy of the formation of a Federal Highway 
Commission at the present time, therefore, not only 
lacks the backing which circumstances gave to the pro- 
posal originally, but must meet with the strongly devel- 
oped opposition to commissions and other establishments 
outside of the departments and reporting directly to the 
President. Regarding the undesirable features of these 
independent establishments we are sure to hear more 
when hearings get under way before Senator Smoot’s 
committee, which is to study the reorganization of the 
government. It will then become plain, we believe, that 
it is hopeless now to expect Congress to authorize any 
new independent establishments, such as the Federal 
Highway Commission would be. 

With the situation as it is, we have high hopes that 
Senator Townsend will abandon this feature of his pro- 
posed law. Should he do that there will then be entire 
agreement between the former opposing federal-aid and 
national-highway camps, and that ‘in turn would assure 
an uninterrupted continuance of liberal federal support 
for highway development. 
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Resurfacing Pavements 
Resurvey 
Design 


Simple Method of Resurvey for 
Line Adjustment 


By PETER VASSALLO 


Engineer, Way and Works, Egyptian State Rys., Cairo, Egypt 


Y ECESSITY FOR line adjustment on the Egyptian 
LN State Rys. in 1920 led to preliminary resurveys 
being run by methods somewhat different than the 
curve intersection method described by J. G. Wetherell, 
assistant engineer, Chicago, Milwaukee & St. Paul Ry., 
in Engineering News-Record, March 18, 1920, p. 575. 
It was necessary to adopt a method that would accom- 
plish the purpose with only laborers in the party in 
addition to one engineer. Instead of intersecting and 
traversing eurves, I found it most expedient to locate 
them by running a series of tangents. 
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CURVE RESURVEYED BY TANGENT METHOD 

The method employed is illustrated above, tangent 
lines intersecting at A, B, C, D, etc., starting at the 
point G of the tangent and laying off an arbitrary 
distance to the point A, where the transit is set up 
on the embankment outside of the curve. The point b’ 
is located by sighting on the line of curvature as the 
point of tangency, which is marked. While the laborers 
are chaining the distance Ab’, the engineer is measur- 
ing the angle GAB. The line Ab’ is again extended 
to a point B and the point c’ is located by the same 
method as b’, and with the distance b’B and Be’ equal 
us tangent distances. Thus the entire curve is located 
with points b’, c’, d’, etc., as common tangent points— 
or as points of compound curvature. In the case of 
compound curves it may be recognized that the method 
is approximate, but it was found to serve the purpose. 

With tangent lengths and corresponding angles 
recorded, the radius of each portion of the curve is 
readily ca'culated. If it is found that the radii closely 
correspond they are averaged to obtain the radius of 
simple curve desired to re-run for readjustment of the 
line. Points of compound curvature and the radii of 
compound curves may also be so determined. 

From this determination the curves can be re-run 
and pegged out if rail and ties are to remain, but if 
genera! hauling is required or heavier track is neces- 
sary in adopting heavier rolling stock, pieces of rail 
are drit2n } m. deep with points accurately marked 
on the top exactly 2 m. from each peg point. 








A Group of Articles for the “Average Engineer” 


Stray Points in Structural Design—Property Monuments—A Railroad 
Continuous Beams—Layout of Stairways—Reinforced-Concrete Chimney 
Determining Turbine Speeds 
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Combined Methods in Surveyiig 





The resurvey of the line was executed by one party 
consisting only of one surveyor with some laborers, 


commonly called chainmen here in Egypt. The work 
was conducted in the hottest part of the year and it 
started exactly with the Mohammedan fasting month— 
Ramadan—and few foreigners know what this means. 
Finally the engineer produced the drawings necessary 
for office use. 


Resurfacing of Brick and Cobble 
City Pavements 
By W. H. EAGLE 


Assistant Engineer, Columbus, Ohio 


— years ago three old cobble stone 
streets in Columbus, Ohio, were resurfaced with 
asphalt. After twenty-three years of traffic had demon- 
strated the success of the resurfacing operation, Colum- 
bus adopted it as standard practice in restoring worn 
out brick and stone block pavements. To date more 
than 145,000 square yards of old highways have been 
given new asphaltic wearing surfaces. 

One of the streets repaved in 1888 was Bryden Road 
from Parson Ave. to 22nd St. This street still is in 
excellent condition and the indications are it will last 
several years longer with reasonable cost for mainte- 
nance. The maintenance cost during the life of this 
pavement, laid with Trinidad asphalt, has been $0.021 
per sq.yd. per year. The other two streets resurfaced 
in 1888 still are in use although the maintenance cost 
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SECTIONS SHOW RESURFACING METHODS TO AVOID 


SHALLOW GUTTERS 

as reached a point where they should be repaved. 
Washington Ave., from Broad St. to Town St., was 
resurfaced with native lake asphalt over cobble stones 
in 1901. This street is in excellent condition today. 
It has had no repairs, nor has it disintegrated, shoved 
or cracked. While these streets are in residential sec- 
tions they are subjected to fairly heavy traffic. 

The City of Columbus has a large mileage of brick 
and stone block streets that are from twenty to thirty- 
three years old. These pavements were laid on a gravel, 
a broken stone or creosoted plank and sand foundation. 
The bricks were small sized with the joints filled with 
either sand or tar. The gravel or broken stone founda- 
tion is about eight inches deep, with from one to two 
inches of sand cushion. In 1912 the City began to 
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en 
resurface these brick and stone streets. Briefly, the 
methods used are as follows: 

All depressions over three inches deep are filled with 
cement concrete, slight depressions being taken care of 
with binder. The street is then thoroughly cleaned 
either by flushing with a fire hose or by raking out the 
joints with sharp picks or hooks and hand sweeping. 
It is essential that the street be thoroughly cleaned, 
and all joints cleaned to a depth of at least } in. All 
manhole covers and street boxes must be raised to con- 
form to the grade of the new pavement and the pave- 
ment adjusted at all paved intersections. 

A closed binder 14 in. thick, containing 20 to 30 per 
cent of mesh material, then is laid directly on the old 
pavement. When there is considerable variation in 
depth due to the irregular contour of the old pavement 
the binder is laid in two layers. It is figured that 1 
cu.yd. of binder box measurement will lay 20 sq.yd. 13 
in. deep. All binder used in excess to this is paid for 
at price bid. This excess binder has amounted to about 
2 cu.yd. per 100 sq.yd. of surface laid. 





STREET RESURFACED AND GUTTER RENEWED 


Upon the finished binder is laid a standard sheet 
asphalt surface 14 in. in depth. Generally the depart- 
ment prefers to resurface an old brick street from curb 
to curb. As the depth of gutters in Columbus is 
six inches, this results in a very shallow gutter when 
the street is resurfaced, which is unsightly and, where 
grade is flat, may result in flooding the sidewalk during 
heavy storms. 

To avoid this shallow gutter, one of two things may 
be done. First: a strip of the old brick, 3 or 4 feet 
wide, as in Fig. 1, may be taken up along the curbs 
and a new brick gutter constructed upon a concrete 
foundation, to such a grade that there will be a shoul- 
der at the outer edge, sufficient to take care of the 
asphalt pavement and be 5 or 6 in. below the top of 
the curb at the inner edge to form the gutter. 

Second: a strip of brick may be taken up along the 
curbs, as in Fig. 2, and replaced with concrete to such 
a grade that asphalt may be laid from curb to curb and 
still maintain a proper depth of gutter. This method 
is particularly advantageous where the old pavement has 
not sufficient crown. 

By resurfacing the city saves about 25 per cent over 
the cost of a new pavement with a concrete foundation 
In my opinion these streets have given equally as good 
service as streets with similar traffic conditions, where 
new concrete foundations were used. 
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All streets resurfaced since 1912 are in good condi 
tion and have had no repairs except slight repairs mad 
by the contractor under his guarantee. These were 
practically all settlements over trenches or openings 
made in the old pavements prior to their resurface 
The resurfaced streets are particularly free from cracks 
and shoves. 


Diagram for Effect of Flange Holes 
in Beams and Channels 


By HENRY KERCHER 
King Bridge Co., Cleveland 

HE excellent articles by R. Fleming, under the 

title “Stray Points in Structural Steel Design,” 
which appeared in Engineering News-Record of May 27 
and June 3, 1920, pp. 1040 and 1104, cover some of 
the vital points often overlooked by the designer. In 
the first of the two articles appears a paragraph devoted 
to the weakening effect of flange holes in beams, which 
is accompanied by a table of the reduction in section 
moduli of the different mini- 
mum-weight standard beams 
and channels for the various 
combinations of holes out of 
the flanges. The author also 
gives two diagrams showing 
the bending moments for 
beams carrying a uniformly 
distributed load and a_ load 
concentrated at the center of 
the span. By means of the 
table of reduction in section 
moduli and the moment dia- 
grams, the designer can esti- 
mate approximately at what 
point it is safe to take out the 
number of holes desired. This 
paragraph gave the writer the 
idea from which he has pre- 
pared the accompanying chart. 

Minimum-weight standard sections were used, as in 
Mr. Fleming’s article, as were the maximum rivet diam- 
eters allowable, these being identical with those given 
in the Carnegie ‘Pocket Companion.” The holes were 
taken as } in. greater in diameter than the nominal 
diameter of the rivets, as is customary. The thickness 
of the metal on the gage line was taken equal to that 
for a beam or channel next greater in weight than 
the minimum section; this produces a very slight error 
on the safe side for the minimum section, and reduces 
the error where the chart is used for the heavier ones. 

Comparison of the percentage reductions of the sec- 
tion moduli given in Mr. Fleming’s table with those 
shown on the chart will disclose variations as great as 
2 per cent in some cases. The writer made two inde- 
pendent calculations for each case as a check on his 
results. The thickness of the metal on gage line was 
calculated decimally from the profile of each section. 
The above-mentioned variation may be due to Mr. Flem 
ing’s using the grips of the rivets in common fractions, 
as they are given in the various handbooks. 

It may also be mentioned that a hole in the compres- 
sion flange filled with a bolt should be treated the same 
as a hole out of the tension flange. This is a point 
often overlooked by designers. 

While the chart will be found to be simple and self- 
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explanatory, an example will be given to illustrate the 
use of it. 

Suppose we have a 15-in. I-beam of 42.9 lb. per ft., 
spanning 25 ft., with sufficient lateral support, carrying 
a uniformly distributed load of 25,000 lb. This load will 
produce an extreme fiber stress of 16,000 lb. per square 
inch at the center of the span, if no holes have been 
taken out of the flanges. Suppose it is desired to 
take one hole out of the tension flange at a distance of 
5 ft. from the center of the span. The problem is to 


determine whether the net section modulus at this point 



































































Span Lenath, from Certs 








Percentoae of 









3S oS 
Section Modulus 
Gross Section Modulus 


WEAKENING EFFECT OF FLANGE HOLES 





is sufficient so that the extreme fiber stress will not 
exceed 16,000. Follow the curve on the chart under the 
sketch indicating one hole out of one flange of an I-beam 
until it intersects the horizontal line indicating a beam 
15 in. in depth. Then follow vertically downward to 
the curve marked “Load Uniformly Distributed.” Then 
trace horizontally to the left, noting the distance from 
the center of the span to the point where the hole can 
be removed. This is 0.16 of the span length, and as 
0.16 « 25.0 4 ft. the proposed hole at 5 ft. is 
allowable. Similarly, two holes may be taken out of one 
flange at a distance of 0.23 “ 25.0 = 5.75 ft. from the 
center of the span. The other cases for the uniformly 

stributed load, as well as those for the concentrated 
oad, are worked out in the same way. 

To calculate the net section modulus of a beam 
heavier than the net section, subtract the product of 
irross section modulus of minimum section by percentage 
reduction from the gross section modulus ot the beam 
in question. For example, the net section modulus of 
a 15-in. 50-lb. I-beam with one hole out of one flange 
is 64.5 less 58.9 & 0.097 = 64.5 — 5.7 = 58.8. The 
percentage reduction of the gross section modulus = 
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5.7/64.5 = 0.088. Beginning at the top of the cha: 
with this value and proceeding as before, it is fou: 
that one hole may be taken out of one flange at a d 
tance of (0.15 & span length) from the center of th 
span for a uniformly distributed load. 

This diagram should prove of as much use to th 
detailer as the designer, as often it is the detailer 
rather than the designer who must solve this problen 





Bunk-Houses Built in Sections 
for Convenience in Moving 
By R. M. ADAMS 


Civil Engineer, Montrose, Colo. 

SUITABLE substitute for the canvas tent as sleep. 
A ing and eating quarters for the workmen on the 
Twin Falls Irrigation Project recently became a neces 
sity, and I drew the design shown in the accompanying 
drawing on that account. Before this was adopted dis- 
cussion of the requirements resulted in the following 
specifications which the bunk-house would be required 
to fill: (1) The weight of two houses must not exceed 
the capacity of a 2-ton truck; (2) some of the sections 
of the buildings must be made of such dimensions that 
they would gv into and snugly fill the body-box of such 
a truck so as to make a complete and stable load when 
the two houses were placed on it; (3) the floor plan 
of the house must be about 14 x 16 ft.; (4) the roof 
must be storm proof without the use of tarpaper roof- 
ing; (5) the house must be designed so that two or 
more could be joined end-on to form a longer building; 
(6) no section could exceed the weight or bulk that 
could be easily handled by three workmen; (7) the 
house must be so built as to outlast a tent in the ratio 
of at least three to one. 

With these requirements laid down there was but little 
choice left as to design, but there was considerable 
latitude in the matter of devising means of increasing 
the speed and the ease with which the building could 
be put up or taken down and loaded. Experience with 
about a dozen of these houses during a very severe 
winter has shown them to be very satisfactory shelter, 
and they have been adopted as standard on this work. 

The largest piece to be handled is a side. The roof 
is handled in eight sections, four pieces to each side 
of it. Where two sections of the roof meet, the joint 
is made tight by fitting a U-shaped piece of metal over 
the upturned metal strips which the shingles cover, 
partly, at each edge of the piece. These strips are made 
of 20-gage material because any sheet iron that could 
be used would get bent and the light weight can be 
kont back to place with the fingers. 

A feature of primary importance in setting up the 
building is that the periphery of the plan be in a plane 
that is level; the ground must be leveled. Unless this 
is done, the roof sections will not fit together snugly, 
and it will be difficult to make the building storm proof. 

Corners that go together in the assembled structure 
are lettered with the house number, the number of the 
corner, and the piece number, so that in loading, un- 
loading and assembling there need be no mixup to delay 
the process of moving camp. Black paint is used for 
this numbering and also for painting the house number 
on the two ends of each building. 
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An experienced gang of camp movers—four men— 
were able to put up one of these buildings singly in an 
hour, including the frame for the bunks and the placing 
of a small stove. When two houses are placed together, 
by sacrificing two boards on the sides at each end of the 
two placed together, a window may be put in at the 
joint without any waste of material should it later be 
desired to use the two buildings as single units. Win- 
dows are provided for each house, but the window hole 
is not cut in the end opposite the door until the house 
is set up the first time. This window is simply marked 
out and left to be cut when erected. In this way, if 
a new building is used for a part of a long building, 
the stiffest portion of the structure does not warp dur- 
ing the time it lays in stock pile awaiting the time it 
will be used as a single unit. The stiffness of the end 
pieces for handling is much increased by this procedure. 
This idea of retaining parts in stock is based on the 
plan of having all parts interchangeable. However, 


mach. bo/ts 





PORTABLE SHACK FOR 
BUNKS, MESS 
OR OFFICE 


Plan 


so long as a part of a building is intact and fit to 
repair, it is assumed that it will remain in the structure 
for which it was built. 


BILL OF MATERIAL 
LUMBER 
10 Deenchiee CORRE SIMBIOS. .o6a osc ids cscs beds ccecsvcs 250 Ib. 
9 pieces 2x4—18 ft. for rafters and studs....108 ft. b.m. 
7 pieces 2x4—16 ft. for plates, rails, sills. ... 74% ft. b.m, 
8 pieces 2x4—14 ft. for plates, rails and ties. 74% ft. b.m. 





3 pieces 1x6—16 ft. for ridge finish......... 24 ft. b.m. 

20 pieces 1x8—16 ft. for roof sheeting....... 2134 ft. b.m. 

Oe S05 EG Pi, OF MPOTOR Soi i oe ieee ww eee’ 1,550 Ib. 
HARDW AR! 

8 pleces % in. x6 in. machine bolts. ............ses008 2.6 Ib. 
24 pieces yy in. x 6 in. machine bolts............ eae 5.7 Ib. 
Se ODOR te 10 ON WN o's ois ok sh dese cave edeeans 0.7 Ib. 
BS PiOCOS ve IM. CHTORGOA NUCH. ..cc ccc cee cet e ec can 2.0 Ib 

Re SD sci ob ences ov die weaaceess ; 1.5 lb 

Be EU TN a 5 6.0.66 65/600 4.8 aie woe ds Widiaereie 0 2.0 Ib 
de Sh ee eee a ee ‘ 90.0 Th. 
EP Os FREI Ne CAR br 0s ld 4ad Vibes easiness ss oben ever x 5.0 1b, 

ee i Ga e euecaa San lp aS xe Kaka ae 04,8 5 O lb. 
Twenty-gage galvanized iron roof tin................. 12.0 Ib. 
White lead paint for one heavy coat..............005, 18.0 Ib. 

Total hardware, nearest pound...........eeee---- 145.0 Ib. 
Grand total Cor the WENGING. 6 oc cc ccacccccccceses 1,695.0 Ib 











The siding: is made to extend slightly beyond the 
plates, so that the ends of the rafters drop down with 
scant clearance just inside the siding, when they fit up 
snugly at the peak. No bolts are used to hold the roof 
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sections down; its weight is sufficient for this purpose. 
Neither are nails driven to hold any of the sections to- 
gether, although four nails are used on each ridgepole 
board after the roof sections are in place. 

When this kind of structure is made in lots of six or 
more buildings at a time the cost is $125 each exclusive 
of bunks. All subject to 1919 prices. 

The life of such a building, which is lengthened by 
painting the entire outside except the roof shingles, 
and allowing for 12 moves, is about six years. 


Combined Methods Useful in Topo- 
graphical Surveying 
By P. J. Barry, 


Dominion Water Power Branch, Department of the Intertor, 
Canada, Winnipeg, Manitoba 


“XOPOGRAPHICAL surveying is frequently enlivened 
by discussion of the comparative merits of the in- 
struments used—transit, plane table or chain. Experi- 
enced topographers, however, see little reason for argu- 
ment because a country which may be suitable for one 
instrument will often prove entirely unsuitable for an- 
other. The surveyor who does not confine himself to 
one particular method will produce the best work. 

The transit theodolite may be considered as indis- 
pensable for laying out the triangulation, or the con- 
trol lines, of a topographical survey but when that is 
done it may profitably be laid aside. Experience has 
shown that the plane table and chain are better adapted 
for the detail work. The transit and stadia method 
applied to the intricacies of town or city topography is 
very tedious and the accumulation of field notes is a 
fruitful source of error in plotting. Except in isolated 
cases, the general use of the transit for detail work can- 
not be recommended as economical. 

The plane table, when used for supplying topographic 
detail, has many advantages over the transit. In con- 
junction with stadia it gives excellent results but it is 
by no means limited to this operation: in the hands of 
a competent topographer, very good work can be done 
on the traverse “table” without the aid of transit, stadia 
or tape. More freedom of movement is allowed by its 
use and many problems requiring quick solution are 
not possible by other methods. The plane-tabler has the 
additional advantage of being his own draughtsman and 
can give a natural finish to the map which is not possible 
in the office. 

The “triangle and chain” method of surveying has 
not been used to any extent in the United States or 
Canada, probably due to the system of laying out land 
divisions in these countries. In parts of England, how- 
ever, it is the only solution for the irregular and con- 
gested details which exist there. The British Ordnance 
Survey maps are very accurate although the field work 
was done rapidly. The triangle and chain principle 
upon which these maps are based is perhaps the simplest 
yet most efficient method of detail surveying known. 
A glance at Fig. 1A will show the firmness with which 
a block (shaded) can be held in position by tied lines 
inside a triangle. 

The following three examples are typical of what 
a topographer is likely to encounter in the field from 
time to time. They show the necessity for being ac- 
quainted with two or more methods of surveying, if 
reasonable progress is expected. 

Problem 1—In Fig. 1, the point A was the extremity 


. 
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of a chained traverse; it was required to locate three 
points across the bay at B, C, D, without cutting bush. 
No set-up was possible off the line ABCD and no part 
of this line could be chained. Points could be given to 
the rodman (by signal) in the low bush shown inside 
the dotted line. The plane table was laid aside and the 
transit sect up at A and sighted to D. An angle of 
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0 in line with A, B, C. Backing carefully and keepi: 
two objects in view all the time he put pickets in at / 
F and G'. Estimating by eye a serviceable base, h. 


FIG. 1. TRANSIT METHOD LOCATES ISOLATED POINTS 

14° — 2’ was turned to the right and sufficient points 
given to the rodman to establish a line in direction of 
E. Crossing over, the instrument was set up at B, C, 
and D in turn and a right angle turned off from the line 
AD at each set up. The right angle lines were inter- 
sected on the line AE by means of the points given to 
the rodman and their lengths chained. This operation 
formed three right-angle triangles. An angle of 
14 2’ at the extremities of the base and hypotenuse 
of a right-angle triangle gives a ratio of base to per- 
pendicular of 4 to 1. Therefore, the chained right 
angle lines from B, C and D (being in this case the 
perpendiculars), were multiplied by 4 to obtain the 


entered the wood again near G* and brought a seco 
line out at G*. Setting up the plane table at each posi 
tion in turn (G’, G’) he verified his correct location | 
resection from trig. stations to the west and when th: 
instrument was fixed at each position he sighted alon; 
the lines he had traced through the wood. The inte: 
section of those lines gave the position of the gun at B 
Problem 3—The triangle and chain method alread, 
mentioned hus reference to triangles fixed by trigo- 
nometry. However, under certain conditions, and wher 
strict accuracy is not required, detail surveys may be 
run by chain if there are points to start and close upon, 
without the use of either transit or plane table. Fig. 3 
is an example of this. 
The first difficulty was found in not being able to 
cross the river, as no boat was available. But by estab- 
lishing two points and producing a line through them 
intersections could be obtained as in plane tabling. Two 
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lengths of the bases, or AB, AC, AD, which were the = 


distances required. 

Problem 2—The problem represented by Fig. 2 is the 
reverse of that in Fig. 1, and the transit had to be 
discarded in favor of the plane table for lack of time. 
It was required to find the exact map location of the 
gun position at B. The only ground on which the plane 
tabla could be set up was along the narrow strip 
screened by the small wood, and extending for about a 
hundred yards north and south of G' and G’*. It was 
not possible to see through the wood and the instrument 
could not be set up in it, but a man could crawl through 
to the east edge unseen by the enemy observers. Chain- 
ing the distance was out of the question. 

Refore setting up the plane table the topographer pro- 
ceeded to lay out two lines for intersection. Going 
around by way of a communication trench he placed a 
slender stick about 8 ft. high at the gun position B. 
Returning to his first position near G' he crawled care- 
fully through the wood in front until he could see the 
top of the stick at B. This was his first point, A. From 
this point he observed an object in line with, and beyond 
B, say at C. Placing a small piece of paper on a stick 
at A, he retired until his object at B was about to 
disappear. Then he placed a second stick and paper at 


FIG. 2. LINES “BROUGHT OUT" TO LOCATE NEW 


GUN POSITION 


pickets on an old east and west township line supplied 
the base, A and B. Another picket was set at C and 
a line chained from it through B along the river bank. 
A small triangle was laid off to locate the house. The 
returning line proved to run in the direction of a promi- 
nent object on the opposite bank (6). This object was 
noted, and located by an intersecting line through a 
stake (2) in line from C to (6). Another stake was 
put on the line AB at D and the chaining of the triangle 
DBC completed, the picket at (2) being read while doing 
so. The line CD was so arranged that the production 
of it would strike the end of the fence at (1) on the 
opposite bank. The intersecting line FE was also laid 
out to produce on the end of the fence, while at the 
same time watching the possibilities of following the 
river bank by a line from F through A. When the 
two sides EF, FA were chained this triangle was com- 
pleted by chaining the remainder of the base line from 
D to A, the points (3) and (4) being read while doing 
so. The point at (5) was located in the same manner 
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(6). The production of the fence noted at (3) and 
‘ the other one at (7) located the corner, as the east- 
n end of the top fence had already been fixed. The 





FIG, 3. SURVEY RUN BY “TRIANGLE AND ChAIN” 


survey was carried about half a mile in this manner 
without any serious errors. The dotted lines shown on 
sketch are lines of sight only. 


Diagrams for Designing Reinforced 


Concrete Chimneys 
By F. E. HERTEL 


Stone & Webster, Inc., Boston, Mass. 


HE diagrams presented herewith have been found 

to be particularly useful for the analysis of rein- 
forced-concrete stacks, although they can be used for 
the analysis of any hollow circular reinforced-concrete 
beam or column subject to combined bending and direct 
stress. They can also be used for design by employing 
the trial method. 

In addition to the usual assumptions adopted for the 
design of reinforced-concrete members, the two follow- 
ing assumptions have been made. (1) The reinforcing 
steel is replaced by an equivalent steel shell. (2) The 
reinforcing steel is located on the mean circumference 
of the concrete shell. The first assumption involves no 
appreciable error and the second is on the side of safety 
since the reinforcing steel is usually placed nearer the 
outside surface of the shell where it is more effective in 
resisting bending stress. In the computation the nota- 
tion is as follows: 


yr == mean radius of concrete shell 
tf = thickness of concrete shell 
N == normal component of all loads 
e = eccentricity of N measured from the center of 


the section 

p = ratio of reinforcing steel area to total area of 
section 

n == ratio of modulus of elasticity of steel to modulus 
of elasticity of concrete in compression 

x == one-half the central angle subtended by the neu- 
tral axis, as a chord, on the circle of radius r 

§ = variable function of « 

f. == maximum unit tensile stress in reinforcing steel 

f. == maximum unit compressive stress in concrete 

f.’== maximum unit compressive stress in concrete at 
distance r from the center of the section 

P = total compressive stress in concrete 
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a moment of P about neutral axis 
S total compressive stress in reinforcing steel 
S moment of S about neutral axis 
T = total tensile stress in reinforcing steel 
T moment of T about neutral axis 
From the fundamental formulas, sum of vertical 


forces 0, and sum of moments of vertical forces 
about any point 0, it follows that 
N=P+S—T (1 
and by taking moments about the neutral axis 
N (e —rcose) = P’+S'+ 7’ 2 


Substituting values, obtained by integrating between 
the proper limits, for the quantities on the right-hand 
side of the above equations, and dividing (1) by (2), 
the factors N, f,’ and ¢t are eliminated and we have 

¢ (1 — p) (a — sina cosa) + npa 


=, . (1) 
Pp) (sin a ¥ COS a npr COS al 


4 
Here teeteeees 





Sythe 


SEs >order dd op 


s 
IG. 1 DIAGRAM SHOWING REINFORCED-CONCRETE 
CHIMNEY 


From equation (1) after substituting values for P, 
S and T we have 


i. N (1 — cos a) 7 

“° " 2rt[1 — p) (sin a — a COS a np r COS al 

Referring to Fig. 1, by proportion we find 
nf. (1 + cos a) 
i= I COS a@ (I 
and 

‘ t J 
fe = fe (tora saa) (IV) 


In order to simplify equations (II), (III) and (IV) 
let 


A= 1— cos 1 
B= sina—2#cosa4 
C= x-cos4 
a 1+ cosa 
1 — cosa 
Then equations (II), (III) and (IV) become 
én NA 
fe = S71 — p) B— np) (IIa) 
f, = nf- D (IIIa) 
f t 
fo =f (14 9'4) IVa 


Fig. 2 has been plotted from equation (1) and shows 


. e 
the values of x, in degrees, for various values of ; and 


p, with n = 15. From Fig. 3 the values of A, B, C, and 
D, to be substituted in equations (Ila), (IIIa) and 


(IVa), can be obtained for the value of « found in 
Fi. 2. 
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As an example of the use of the diagrams, assume a 
reinforced-concrete chimney for which the stresses at 
the base are to be determined. At the base the internal 
diameter is 20 ft., the shell thickness 10 in. and the re- 
inforcing consists of sixty j{-in. square bars equally 
spaced. The weight of the stack above the base has been 
found to be 1,100,000 Ib. and the moment about the base, 
due to wind load, is 7,500,000 lb.-ft. Assume n 15. 


N 1,100,000 Ib. 


r 125 in. 


500,000 * 12 
1,100,000 


81.8 in. 


81.8 

125 

60 & 0.5625 
785 XX 10 
10 in. 


0.0043 


120° 
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CURVES FOR DETERMINATION OF a 


Values 


From Fig. 2, ~ is found to be approximately 124° for 
which value the following are determined from Fig. 3. 
A ' 
B % 
C 
dD 
substituting these values in equations (IIa), (IIIa) and 
Va) we have 
‘’ 
1,100,000 * 1.55 
2x 125 10 [11 - 0.0043) K 2.05— 15 & 0.0048 (- 


318 lb. per square inch. 


1.76)] 


15 318 > 


10 
(1+ 5x 495 x 58) 


0.27 1,290 lb. per square inch. 


318 
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fi 326 lb. per square inch. 


It will be noted, by referring to Fig. 2 that for val 
e ss ‘ . 
of > less than 0.5 there is compression over the ent 
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FIG CURVES FOR DETERMINATION OF A, B, C, AND D 
section. For such cases the ordinary moment of inertia 


theory will apply. 


Ready Computation of Areas in Acres 
BY HN. 
Mineral Surveyor, Mesa, 
DIVIDE by the outlandish number, 43,560, to 
compute acres in land surveying is a_ nuisance, 
and this may be readily done by a decimal system, vass- 
ing directly from some unit of measure to acres. O 
course, there is such a unit in the almost obsolete system 
used by the United States in measuring the public 
domain, in which 80 chains make a mile and 10 square 
chains constitute an acre. But to transform feet in‘to 
chains is usually considered as difficult a task as to 
change square feet into acres. But there is a simple 
way of changing feet to chains by converting all dis- 
tances in feet into chains, by a repeating decima! 
method, multiplying distances together for square 
chains, and pointing off one place to the left for acres. 
The conversion is based on the relations: 
100; tks. == 1 ch, =-'66 it. 
1 ft. = 100/66 = 1.5151515 lks. 


Instead of dividing the number of feet to be con- 
verted into chains by 66, multiply by its reciprocal. 
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he repeating fraction 151515151515, which operation is 
-erformed as follows: 


Change 983,245 8 ft. to chains 
Repeating fraction 151515151515 


983245 8 represents the figure | in the fraction 
491622.9 represents the figure.. 5 in the fraction 
474868 7 represents the group 15 in the fraction 
14748 687 represents the group 15 in the fraction 
147 48087 represents the group 5 in the fraction 
| 4748587 represents the group 15 in the fraction 
14748087 represents the group ; 15 in the fraction 
14748087 represents the group 15 in the fraction 

14976. 63 636 chains 


The result can be carried to any desired degree of 
accuracy. 


A Method for Laying Out Rise and 
Run of Stairways 


By .RAYMOND C. REESE 
Pittsfield, Mass. 

AYING OUT and arranging stairs is usually the 
province of the architect, but the structural engi- 
neer is sometimes called upon to obtain well-propor- 
tioned stairs; i.e., stairs with proper rise and run. The 

following analysis has been found useful: 
To avoid ambiguity in the use of terms, Fig. 1 has 
heen prepared to show the meaning of such terms as 


jel S 


a-Ladder 





d-Solid Riser 
b-Ladder Stair Stair 
Stair 


c-Open Riser e-Solid Riser Stair 


FIG. 1. STAIRWAY TYPES AND DIMENSIONS DEFINED 


ladder, ladder-stair, open-riser stair, closed-riser stair, 
and the frequently confused rise, run and tread. 

The curves in Fig. 2 were plotted to obtain a graph- 
ical comparison of the principal formulas expressing 
the relation of rise to run. These formulas are of 
three general types: (1) Rise * Run is a constant 
varying from 66 to 75, or generally from 72 to 75; 
(2) Rise + Run is a constant varying from 17 to 174; 
and (3) 2 Rise -+-+ Run is a constant varying from 23 
to 25. The first of these is, of course, an hyperbola, 
and the second a right line at 45 deg. While they give 
good results when the rise is in the vicinity of 7 in. or 
74 in., they call for very steep stairs at the higher values 
of the rise, and very shallow ones for the lower vaiues. 
The third type of formula improves on the two others, 
by changing the slope of the right line, resulting in 
a more balanced stair for widely varying values of 
the rise. 

Still another type of relationship is shown on the plot 
from the Cleveland Building Code, as given in the Engi- 
neering Record, Aug. 28, 1915, p. 260. From this curve 
the writer has derived the formula: Rise = 25.4 Run 
— 0.5359. While this gives consistent results, it is 
a bit awkward to remember and apply, and a more con- 
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FIG. 2. CURVES FOR STAIRWAY DIMENSION FORMULA 


venient and simpler formula is: Rise “ Run 
234, which is shown by the heavy line on Fig. 2. This 
equation is readily solved by one setting of the slide 
rule. 

On the basis of this formula, Fig. 3 was drawn to 
be used as a standard for the design of stairs. It 
indicates the relationship between rise and run for all 
stairs and what seem to be suitable limits for the use 
of ladders, ladder-stairs and the like. At the lower 
end of the curve, for slopes of 15 deg. or 18 deg. and 
less, ramps would be used instead of stairs. 
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FIG. 3. CURVE FOR SIMPLIFIED DIMENSION FORMULA 


On the original drawing from which Fig. 3 is taken, 
directions were included for the width of stairs and 
exit doors, the styles of safety treads to be used, head- 
room required, etc., all of which must have attention 
in the design of a stairway. 
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Diagram to Determine Turbine 
Specific Speed 
By E. A. VAN DEUSEN 
Jackson, Mich 

N THE preliminary investigation and design of hy- 

dro-electric developments it is frequently necessary to 
‘now, before consulting the manufacturers, the probable 
specific speed and revolving speed of the turbines. The 
usual procedure is to assume either the specific speed 
or the r.p.m., and then to ascertain the other unknown 
factor from a suitable diagram or the usual formula 

; Nv HP . : : 
N Hos 7 iD which N, 
HP horsepower, and H head in feet. This method 
however is not always satisfactory, and moreover, it is 
sometimes a difficult matter to judge what should be 
the specific speed. 

The appended chart overcomes this difficulty to some 
extent, for with a given head and power, both the 
probable specific speed and r.p.m. can quickly be deter- 
mined. 


specific speed, N = r.p.m., 


The curve of specific speeds was obtained by plotting 
the speed characteristics of more than one hundred 
existing plants against their respective heads, and then 
passing a smooth curve through the centers of gravity 
There was found a wide diverg- 


of the various groups. 
a 
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CHART FOR DETERMINING SPECIFIC SPEED AND REVOLVING SPEED 


OF TURBINES 


ence in the specific speeds fer any given head, indicating 
lack of agreement as to what is the desirable specific 
speed for the head in question. However, it is believed 
that the curve shown represents the average and prob- 
able desirable values. It is interesting to observe that 
this curve very closely follows Pfau’s classification for 
successful turbine operation. 

This chart refers only to Francis single-runner reac- 
tion turbines and should not be used for the Nagler 
high-speed runner, nor for impulse wheels. When used 
for multiple-runner Francis turbines, the h.p. per run- 
ner, not per turbine, is to be used. 

As an example in the use of the chart, assume a head 
of 220 ft., and a 3,000 h.p. single-runner Francis tur- 
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bine. Enter the chart at 220 ft. head on the axis 
abscissas, pass vertically upward to the specific spe: 
curve and read the specific speed on the axis of ordinat 
as 31.5. From the intersection with the specific spe. 
curve pass horizontally to the diagonal auxiliary axi 
then vertically upward to intersection with the cur 
for 3,000 h.p. On the right axis of ordinates can thi 
be read an r.p.m. of nearly 500. 

It should be understood that this chart is only i 
tended to be used as a guide for the preliminary sele 
tion of runners. The final decision on specific speed 
r.p.m., etc., is a matter to be carefully considered late: 
and may be affected by other factors not taken into 
consideration at the time of the preliminary investi- 
gation. 


Concrete Monuments Mark Miami 
District Propérty 


By C. S. BENNETT 
Field Engineer, Miami Conservancy District, Dayton, Ohio 
PECIAL concrete property mounments with bras: 
markers have been used for marking property cor 
ners on lands of the Miami Conservancy District, includ 
ing rights of way for the location of levees and walls. 
o borrow pits and earth dams. 


40 Since 2,000 monuments were 
so required a study was mack 
10 6|6COf «the «most economical and 


satisfactory design and the best 
method for placing them. 
A monument of circular sec- 


2a9 & tion was chosen, with top diam- 
329 & eter of 8 in. and a bottom diam- 
3" eter of 9 in., with a standard 
ao length of 36 in., the taper facil 
440 + itating the pulling of sheet iron 
4g09 forms. When rock was encoun- 
520 tered the length, of course, 


varied. The monuments were 
cast in place, the markers being 
placed and centered while the 
concrete was green. A 1:2:4 
mix was used for the concrete, 
with a richer mix on top to fa- 
cilitate smoothing of the top 
surface. The two photographs 
show the monument before the 
form was pulled, with its flanges 
at the side, and after the form 
had been pulled and earth tamped in. Details of the 
marker are shown in the accompanying drawing. 

Forms consisted of one piece of sheet iron with a pair 
of flanges turned out to take three bolts with wing nuts 
as clamps. The bolts were released after concrete had 
set. The form was easily withdrawn. The general 
method employed was to dig holes for from four to eight 
monuments, depending on the distance between them, 
after preserving the location of the transit points by the 
string intersection method. Then the forms, with bolts 
tightened, were placed in position and filled with con- 
crete. The markers were placed at once and the top 0! 
the monument pointed up with a trowel. The markers 
were carefully centered when placed, although fina! 
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entering was done after the forms were pulled and 
nart of the backfill made. Forms were removed within 
°4 hr., the position of the center point checked (and 
adjusted when necessary), and backfill was tamped in. 
The markers were of special design, cast of brass and 
weigh about 12 oz. each. The crow foot was devised as 
a symbol and the center of the depression in the middle 
marked the transit point. The prong was bent, before 
placing the marker, to hold it in place, the beveled edge 





PROPERTY MONUMENTS FOR MIAMI DISTRICT 


also serving this purpose, embedded in the concrete with 
top face flush. 

Marking was recorded only by number in the blank 
space provided opposite the letters “No.” An index 
was made of all monuments and the necessary references 
and descriptions recorded while in the field. Usually the 
monuments projected about 1 in. about the surface of 
the ground when completed, but when placed in high- 
ways or other exposed points they were lowered so that 
the top was from 6 to 9 in. below the surface. 
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SPECIAL MARKER FOR PROPERTY MONUMENTS 


A truck with two bins for sand and gravel, a water 
cask with pipe and hose connections was used. 

The work was done for the Miami Conservancy Dis- 
trict, Arthur E. Morgan, chief engineer, and Charles H. 
aul, assistant chief engineer. 


A Collection of Beam Design Diagrams 

S. M. Cotten, of Phoenix, Ariz., has gotten out a 
series of blueprint charts for the design of beams of 
reinforced concrete or timber of both rectangular and 
T form. ($3.) The charts are quite readable and clear. 
They are devised on a new system of transformation 
ratios whereby the original diagrams for certain fixed 
quantities of design are readily transformed. 


NEWS-RECORD 807 





To Protect Tracings on Drafting 
Board 


3Y H. G. Fay 
West Somerville, Mass 
The accompanying sketch of a drawing board shows 
half-round strips to protect tracings from harmful 
creasing. I think this is an improvement over the draw- 
ing of C. Nve which you printed in Engineering News 
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ROUND STRIPS PROTECT TRACINGS 


g 


Record of May 6, 1920, p. 929, inasmuch as the mold 
ing is separated from drawing board by wood blocks. 
Thus the tracing may be placed between the molding 
and drawing board—the edge of which is to be rounded 
so the tracing is doubly protected as no pressure can 
come on tracing while leaning over it. The cost of 
installing is practically the same. 


Moments for Continuous Beams of 


Uniform Live Load 
BY H. M. GIBB 


Rawalpindi, India 


ALUES of positive and negative moments for con 

tinuous reinforced concrete floor and roof slabs 
and beams under moving uniform live loads are stand- 
ardized by the Joint Committee on Concrete and Rein 
forced Concrete as follows: 


wl? 
M,=+ 10 
fz »/2 
M, = — (or — . for two spans 
wl? 
M, 12 


These values have been derived primarily with a view 
to the design of slabs for bridge and building floors and 
flat roofs. When almost any other kind of continuous 
slab or beam is considered, however, such severe condi- 
tions from moving live load do not generally exist as 
the live load is not movable along the spans and for 
such structures some reduction of the above moment 
values should be permissible. 

All structures subject to earth or fluid pressure come 
under this category which includes foundation slabs 
and beams, face and base slabs of counterfort retaining 
walls, sloping roof slabs, and the floors and walls of 
water tanks and silos. 

In the recommended values of the moment coefficients 
in Tables I and II, the center moments have been con- 
siderably increased over what is actually required to 
compensate for any probable departure from the ideal. 
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Table | gives the moment coefficients of wl’ for equal 
and uniform load (see American Civil Engineers’ 
Handbook, 1920, p. 257). 

As the intermediate supports are of appreciable width, 
the moments at supports may be safely replaced by the 
moments at the edges of the support. Assuming that 
the average width of supports is / 10, an inspection of 
the moment diagram shows that moments M. can be 
multiplied by 4.5 and moments M, by 3/4. 

The last two columns give the moment coefficients of 
el’ in decimals and fractions which would appear to 


pans 
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in foundations, retaining walls and all slabs retain; 
fluids) and the spans are all equal, 


wl? 
M, 12 

wl? wl? 
M, = 12? OF for two spans = 10° 


and points of contraflexure are |/4 from center of su; 
port M. 
wil? 


M. M, M. ete. iz 





MOMENT COEFFICIENTS FOR BEAMS UNDER STATIONARY _LIVE LOAD 








rABLF I 
All spans equal span = load /foot run 
2 Spans - ——— 3 Spans ————-- 4 Spans — _ — 5 Spans 
+Mi Me +My Me +Msz +M;, —Me +Msz3 Ma +Mi Mz, +Msz Ms +M 
orefical coetticrents of wi? 0.07 0 125 0 08 0.10 0 025 0.077 0.107 0.036 0.071 0.078 0.105 0 033 0.079 0 04% 





K4/5 
0.10 


x45 





Mowents at edge of support 








0 083 
1/12 


0.10 
1/10 ! 


0.083} 0 083 
120 1/12 


Decimals 


Recommended for use ecdilinias 


MM 4M« 


-M, 


+M, -M4 





0 080 





0 
1 


rABLI 


Intermediate spans 

















x4/5 
0 085 


0 083 
1/12 


x3/4 
0.053 


x4/5 
0.084 


x3/4 
0 059 





0. 062 
1/16 


0.062 
1/16 | 


0 083 
12 | 


0.083 0 062 
12 1/16 


0 083 
1/12 


002 
16 


0.062 0 062 
1/16 a 


and points of contraflexure are 1/5 from center of sup 
port M,. 

Where the end span is made * of the intermediate 
spans the moments for three or more spans are 










load /foot run 


3 Spans ————— 4 Spans ——- 5 Spans -——— 
+My Me +M +My Me +Ms M4 +My Moe + Ma ~-Mg +M 
Theoretical coefficients of 0.045 0 082 0.043 0045 0.082 0.043 0 C34 0.044 0.082 0.042 0.084 0 042 
x3/4 x34 x34 x34 x3/4 
Moments at edge of support ; 0.0615 0.0615 0.0615 0.063 
Siecle Bice Decimals 0.062 0.062 0.062 0.062 0.062 0.062 0 062 0.062 0.062 0.062 0.062 0 062 
5 a Fractions i's i i is is i's ié 16 is ie i's ie 


meet best the requirements of theory and the uniformity 
desirable in design. 

lor three or more spans the moments for design in 
the end spans are greater than the moments for the 
intermediate spans and supports by 33 per cent. This 
lack of uniformity in the moment coefficient can be 
overcome by making the end span shorter that the 
intermediate ones. 

An investigation, by the theorem of three moments, 
of the effect of shortening the end span shows that 
for three or more spans the best balanced condition 
results when the end span is of the intermediate 
span. 

Table II gives the moment coefficients of wl’ for this 
case, | being the length of the intermediate span. 

An inspection of the moment diagrams shows that 
for a support of width 1/10 the moment at the edge of 
the support is { of the support moment. 

The last two columns give the moment coefficients of 
wl’ in decimals and fractions. 

In both tables, the recommended values of M, and M, 
least 50 per cent in excess of the required 
values. The considerations which have influenced the 
recommended values are that the center moments for 
design should be in excess to compensate for slight set- 
tlement of supports or the deflection of the supporting 
beams and also in Table II, that the sum of the plus 
and minus moments is not less than wl’/8. 

The above results may be specified as follows: 

Where the live load on continuous reinforced con- 
crete beams or slabs is uniformly distributed and is 
not capable of motion to cause uneven distribution (as 


are at 





wil? 
16’ 
and points of contraflexure are 1/5 from center of sup- 
ports and / is the length of the intermediate span. 
In the above 


M, M, M, M, M, etc., 


M, = Moment in first or end span near the center. 
M, = Moment at second support of end of first span. 
M,= Moment in center of second span. 

M,= Moment at third support. 

M, = Moment in center of third span, 





Consulting Engineers Education of Employees 

N Chicago a firm of consulting engineers, to educate 

and broaden the horizon of its staff, periodically gives 
a dinner for the staff to which a few representative men 
of the profession are invited. No speeches are made, 
the idea being simply to get together socially. The 
scheme had a three-cornered recompense. The firm 
builds interest and loyalty in its staff, the guests learn 
something of the individuality of the firm and the staff 
broadens its acquaintance. After the dinner an excur- 
sion is often arranged to view work of the firm or of 
some other engineer going on in the city or its vicinity. 
Another firm of consultants in Kansas City has recently 
come to the conclusion that there are too many commer- 
cial products being used by them of which all but a few 
members of their staff know too little. To educate their 
members they make it a point once a week to ask in 
some manufacturer’s representative to speak for an 
hour on those products of his company which are of 
interest to the staff. 
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New Concrete Arch Survives 
Washout of Centers 


. ood Carries Away Falsework Twelve Hours Aiter 
Arch Rib Was Completed With No 
Disastrous Result 


By C. LELAND Woop 
Civil Engineer, Herkimer, N. Y 


URING the construction last winter of a new 

reinforced-concrete arch bridge over West Canada 
Creek near Herkimer, N. Y., a sudden rise in the creek 
to flood stage carried away the arch centers and left 
an arch entirely self supporting, within a period of less 
than twelve hours from the time that the concrete was 
completed. Although the carrying away of the centers 
yy flood must have racked them some time before they 
went out, the arch was left uninjured. The crown 
deflection of about } in., which occurred was but little 
more than the arch should have taken if the centers were 
struck with eight-day concrete. A careful examination 
of the arch ring concrete showed no evidence of cracks 
or other injury. This premature striking of the arch 
centers, under such unusual conditions affords some idea 
of the large factor of excess strength which is inherent 
in a concrete arch of proper design. 

This new bridge is to replace the present old covered 
wooden bridge of three spans, which has served traffic 
on this highway for about 95 years, and is located a few 
feet down stream. It consists of three arches over the 
stream and three girder spans over the railroad. Each 
arch has a span of 86 ft., a rise of 20.5 ft., and consists 
of two 5-ft. ribs spaced 8 ft. apart, having a thickness of 
1.8 ft. at the crown and 5 ft. ut the springing line. The 
reinforcement in the arch ribs consists of twenty {-in. 
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DETAILS OF CONCRETE BRIDGE 


longitudinal bars, 10 placed near the intrados and 10 
near the extrados. Transverse rods, spaced about 8 ft. 
on centers, tie together the main reinforcing bars, and 
hooked rods placed radially connect the tie rods. 

The concrete in the arches is of a 1:2:4 mixture, the 
aggregates being bank sand and crushed limestone rock. 
The concrete in the piers and abutments is of a 1:3:6 
mixture, using screened gravel and creek sand. 

The centering of the northerly arch was of a fan- 
shaped design and the foundation for this falsework 
consisted of gravel filled boxes set in the bed of the 
stream. These boxes were bottomless and about 4 ft. 
deep. They were placed on the stream bed, in water 
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not over 18 in. deep, and were then filled with yravel and 
rock to support timber sills. The arch centering and 
gravel boxes are shown in the accompanying drawing, 

The temperature of the atmosphere previous to and 
during the time the concrete of the first arch was poured 
was about 34 deg. F. Because ot the mild weather, the 
aggregates used in the concrete for this arch were not 
heated, except for what heat was imparted by the hot 
water used in mixing, so the mixture went to the forms 
at a temperature of not more than 55 deg. F. 





THE ARCH AFTER CENTERS WERE WASHED AWAY 


The upstream rib of the first arch was poured 
Saturday, Nov. 20, 1920, and the downstream rib, with 
the connecting struts, was poured Monday, Nov. 22, 
the work being completed at 6 p.m. each day. Due to a 
rain on the night following the pouring of the last rib, 
the water in the stream rose approximately 5 ft., and 
this flood, along with driftwood, washed out or under- 
mined the gravel boxes and carried out some of the 
centering at 6 o’clock the next morning. Thus within 
twelve hours after the last concrete was placed, the 
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FROM WHICH CENTERS WERE WASHED OUT 


centering was entirely struck, so it could be readily seen 
that there was no point of contact between the arch 
form and the falsework. This same condition existed 
in both ribs of this arch. Upon a more detailed inves- 
tigation no cracks were observed in the struts connect- 
in the ribs or in any other point of the arch. 

This bridge is being built partly to eliminate a grade 
crossing, for the towns of Herkimer and Fairfield and 
the New York Central R.R., E. J. Doyle of Albany, N. Y., 
is consulting engiveer, the writer is resident engineer 
for the towns, William McClellan is resident engineer 
for the railroad, and the Peckham Construction Co., of 
Buffalo, is the contractor. 
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Economics of Highway Improvements 


Analysis Based on Conditions in Summit County, Ohio, to Determine Limits to Cost Between Which j 
Economy and Outside Which Is Waste 


By H. G 


Bureau of Municipal 


Analyses of road systems based on the conception 
of a road as a business investment are rare. The 
following economic study of the highways of an 
Ohio county, which is condensed from a report made 
by the Bureau of Municipal Research of Akron, 
Ohio, has, therefore, special interest. It is based on 
the sound theory that transportation returns are a 
measure of the value of highway improvement. Or- 
dinarily it is assumed that lack of traffic data makes 


MPROVED highways are assets when and where there 

is traflic, and as they lower the time and money cost 
of operating conveyances over them. Road improvements 
involve expense in proportion to their maintenance and fixed 
charges. Effective and efficient highway management may 
expected to strike a balance between improvement 
expense and operating savings, with reasonable provisions 
for emergencies and growth. What seem to be the savings 
which determine proper expenditures for roads? 

An analysis of traffic in Summit County, Ohio, in which 
Akron is the principal city, is the basis of the following 
attempt to answer this question for this region. Ten 
years’ growth in automobile registrations and in road 
improvements in this county are shown by Table I. 


be 


TABLE lL. TEN YEARS’ GROWTH IN AUTOMOBILE REGISTRATIONS 
AND IN ROAD IMPROVEMENTS IN SUMMIT COUNTY, 
OHIO 
Per Cent 
Increase 


1,764 
2,740 


3,830 
1,310 


236 
401 


1910 


32,941 
1,198 


3.32 
$24,424 


7,350 
20.45 


1920 


615,000 
34,000 


130 53 
3,201,143 


24,500 
$102.40 


Item 


Automobiles registered in Ohio 

Automobiles registered in Summit County 

Miles of road improved by Summit County to 

cate 

Outlay for road improvements in county to 
date 

Outlay todate per mile of road improved 

Uutlay per registration 


The method of this study is to take traffic apart, examine 
the limitations and possibilities of each part, and then add 
these possibilities together again for each road under con- 

ideration. For this purpose, traffic is separated into (1) 
local or suburban (2) rural and (3) inter-city or through. 

The apparent neglect of pleasure traffic may invite ques- 
tion. This neglect is more apparent than real, since pleas- 
ure traffic is included in the through traffic counts; further, 
if roads are properly improved for rural and _ inter-city 
traffic, it is quite possible that they may also be adequate 
for pleasure traffic; and lastly, it may be a question of 
just how much of community income, in taxes, it is just to 
expend for the lessening of pleasure riding costs alone. 


LOCAL OR SUBURBAN TRAFFIC 


Local or suburban traffic is that which arises from the 
extension of built-up city areas across corporation lines. 
Being identical with interior traffic it ought to be provided 
for physically and financially as is interior traffic, viz., by 
the construction of streets almost wholly paid for by 
special assessment on the benefited property. 

A slight variation of this case appears where road im- 
provements are requested in anticipation of local traffic, 
that is, to make allotments salable. Assuming that the 
county is justified in taking the chance of investing its 
capital in anticipation of allotment development, it may be 
fair to limit such expenditures to the maximum possible 
return such allotment areas might make to the county road 
fund during the life of the improvement. Under existing 
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Research, Akron, Ohio 


such studies inconclusive. This article indicate 
that search will disclose sufficient information to 
permit tentative conclusions. At least the roads 
which may be profitable can be separated from those 
certainly not profitable. Finally the article indi 
cates clearly that temporary surfacing, at the cost 
of higher maintenance charges, is wiser practice 
than the invariable construction of paved roads, 
ever on main lines of travel.—EDITOR. 


conditions, such a policy would allow the constructio: 
at most of one mile of paved road to each 14 square mile 
of new allotments, as is indicated by Table II. Since th 
maximum profitable mileage will hardly cover intersection 


TABLE II. EXPENDITURE FOR ROADS JUSTIFIED BY LOCAL 0) 
SUBURBAN TARFFIC 
Item 
Area of Summit County in acres. . . sieaed 
Assessed valuation, exclusive of city of Akron, Sept., 
Assessed valuation per acre for county ; 
Area of the city of Akron in acres 
Assessed valuation of the city of Akron, September, 1920 
Assessed valuation per acre for city 23,300 
Difference between average county and average city acre.. 22,750 
County tex levy for roads, for 1921, cents per $1,000 . 3} 
Annual expenditure per acre for roads justified by $22,750 increase 
in valuation ; $7 05 
Amount of ten-year 5°% equal annual payment bonds which $7.05 
$54 50 
$47,642 31 


Amount 
253,165 
$140,774,790 
$550 
16,079 


$375,006, 140 


1920... 


per year will carry 
Average bids on reinforced-concrete roads, October, 1920, per mile 
Number of acres required to be increased $22,750 each to pay for 


building one mile of road at $47,642.31 874 


plus 2 per cent in a well-developed street system, the fo! 
lowing Ohio city rule seems also justified for the county 
The public’s share in the improvement of roads in resi- 
dential sections or for allotment development shall b: 
limited to 2 per cent plus the cost of intersections. 


RURAL TRAFFIC 


Rural traffic starts or ends away from towns or cities; 
it is farm to market traffic primarily. Tax values along 
Copley road, serving an almost solely agricultural district, 
and farm hauling in Hudson township, Tables III and IV, 
are taken as bases. Table III indicates that a good road 
adds from $18 to $33 an acre to taxable property values 


rABLE III] INCREASE IN LAND VALUES BY ROAD IMPROVEMENTS 
AS EVIDENCED BY ASSESSED VALUATIONS 

Amount —— 
1920 
14,200 
$2,199,460 
$154 80 
186 


1915 
16,664 
$901,680 
$54.11 


Item 


Acres of lands in Copley township 

Assessed value of 14,200 acres 

Assessed value per acre 

Percent increase in value per acre, 1915-1920.. 


Copley Road No. 2 


Acres in eleven tracts on Copley Road No. 2 ; ; ‘ 

Assessed value per acre of 269.78 acres in 1915 (before improvements)... 

Difference in value per acre between eleven tracts and average of 
township in 1915 . 

Assessed value per acre of 269.78 acres in 1920 (after improvements) 

Difference in value per acre between |! tracts and average of township 
in 1920.. sad ‘ ; 

PORTION OF INCREASE WHICH MAY BE DUE TO ROAD 
IMPROVEMENT....... ‘ 

Average assessment per acre on 269.78 acres for road. . $4 


Copley Road No. 3 


Acres in ten tracts on Copley Road No. 3 ; j 313 
Assessed value per acre of 313.33 acres in 1915 (before improvement) $64 
Difference in value per acre between ten tracts and township in 1915 $9 9 
Difference between value per acre between 10 tracts and township, 1920. $28 
Assessed value per acre of 313.33 acres in 1920 (after improvement) $183.00 
PORTION OF INCREASE WHICH MAY BE DUE TO ROAD IM- 
PROVEMENT...... $18 2 
Average assessment per acre on 313.33 acres for road $4 


269 78 
$72 60 


$18 49 
$207 00 


$52 20 


$33 7! 
63 
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\BLE IV. COST OF FARM HAULING IN HUDSON TOW ‘NSHIP, BASI D 
ON CROP REPORTS OF 1917 AND INFORMATION FURNISHED BY 


COUNTY AGRICULTURAL AGENT ON OCTOBER 23, 1920. 
luce hauled: 6,633 acres seeded produced 1. 348 tons per acre 
ff which 68. 2° were moved from producing farm 6,078.1 tons 
wckbaul: Fertilizer, lime, and feed hauled from town to farms.. 1,396 tons 


tal produce and supplies hauled during year 7,474.1 tons 


verage distance from farms by road to center of village ‘of 


Hudson, shipping point and mill, in miles 2.38 
ea farm haul for township during the year, 7,474.1) tons 
oved 2. 38 miles, in ton-miles 17,800 
‘et naiaiaa yrice of te am and man per 10- hr. day, ¢ apacity of I-ton 
ne sibreods. . $7 00 
t per ton-mile by $7.00 a day team, going 2 miles an hour 
vided and returning at 3 miles an hour empty.... $0 58 
fotal cost of hauling 17,800 ton-miles at $0 58 each.. $10,320 
[ tal acreage of township, including woodlots, sw amp, "waste, and 
other uncultivated areas 10,042 
fotal haul per gross acre yearly, in ton-miles. . . | 77 
Annual cost of producing |. 77 ton-miles per acre at $0.58 each, 
subject to reduction by road improvement $1 027 
\laximum outlay in 5% ten-vear annuity serial bonds per acre 
which saving of entire $1 027 a year would justify 7 94 
\laximum outlay at 5% on which $1. 027 a year would pay interest 
nly (assuming no depreciation and no consequent need for 
amortizs ition of investment) $20 60 


Table IV summarizes the extent of farm hauling in 1917 
in Hudson township. It was about an average crop year. 
[The length of haul is perhaps short of the average, result- 
ing in a small ton-mileage per acre. For an improvement 
whose probable life is ten years and which would wipe out 
hauling cost entirely, an outlay of about $8 an acre is 
apparently justified. Since, however, improved roads allow 
the farmer to haul at the slack season and possibly, to 
sell at most favorable price seasons, and bring recreational 





the road without improvement. Practically, it may be 
limited also by the cost of some alternative means of trans 
portation, as railway. This saving per vehicle or any othe: 
unit, multiplied by the annual number of such units pass 


ing over the improvement, will produce a gross annual 
saving. But, within rather wide limits, the total cost of 
the improvement for interest, depreciation, and main 


tenance, may vary only slightly with the number of vehicles 
or other units passing over it. The net value of the 
improvement then, will depend upon there being enough 
traffic to pile up a sufficient number of unit savings to 
exceed the cost of the improvement. 

Through traffic probabilities in Summit county are esti 
mated on the basis that the following principles hold 
(1) Highway traffic will be proportional to the product of 
the populations connected; (2) it will vary inversely with 
the distance between centers; and, (3) beyond a somewhat 
indefinite distance between centers, say fifty miles, highway 
haul does not seem to have proved sufficiently economical 
yet to justify public expenditures for its sole use. 

It has been generally observed that increased traffic fol 
lows road improvements. If improvement costs are to be 
less than operating savings, it seems vital to be able to 
estimate what traffic will be after a contemplated improve 
ment is completed. For this reason, only counts on im 
proved roads have been used in the following estimates. 

If the principles indicated above hold and if available 
counts are truly representative of the total annual traffic, 
then there ought to be some constant relation between traffi. 


FABLE V. SUMMARY OF RELATIONS INDICATED BETWEEN TRAFFIC FACTORS AND ACTUAL COUNTS 
— -— Freight Service - Passenger Cars 
" 2 ‘“ 2 4 o Ss : S 
A 5 S. BS a “<< Bo : 
g + 5 3 3 43 g- z $ se ay 
© o ¢ ’ be ~ as a 
4 = . z a8 rp > > os een 3 5 Be o@ 4 
P a, & > Bw © 8 oa .. 2s. Z UO» £8 ons y 
FS sn 8 on oi oe ag ag ONS a “a Os a3 o” ” 
7 me °3: Roe e3 na S 3c «© ow Se of 5 - 
sf ose sp 5G) 6 68SCOBE CHESS os 6p ss CU ESCO 
333 ha Pm 2 33 - - ‘ os a = a” 2 
Cleveland-Akron, May 18-25, 1918 333 , 4 100,400 30.1 15 225 6,586 197,500 58 3 1.7 137 
Cleveland-Akron, May 6 7. 1920 4,620 2,740 82,200 2.50 205,500 44.4 07 0.49 9 450 285:900 61.4 86 74 
Akron-Kent, May 6-7 1920 3,060 2,270 68,000 2.50 170,000 556 105 110.25 9,975 299,500 97.8 27.8 772 
Pittsburgh-Youngstown, Ju ec 16-17,'20 3,090 3,030 90,900 '.37 _tel ,000 52.0 6.9 47 6 6,940 208,000 67.4 2.6 6 75 
Totals and average 14,103 9,478 284,240 2.24 636,900 45.1 827 9583 32,951 988,700 700 127 247 19 
Standard variatio: 98 15.7 
Probable error 15. 1% 6.9 0 6 15.2% 10.7 10 6 


centers, schools and churches within reach the year round, 
they may net him more than the entire hauling cost. These 
other benefits may apparently increase the total benefit to 
between $20 and $30 an acre. There are about 1-88 miles 
of road to each 640 acres in Summit County. 

Ordinarily a road improvement does not increase other 
county governmental costs, and the increase in land values 
after improvement automatically increases the county tax 
revenues for other than road purposes. It may be fair, 
therefore, for the county or township, to assume so much 
of the cost of the improvement as will be returned to it in 
increased taxes. In Summit county, the total county levy 
has for several years been about three mills. At $25 
an acre increased valuation, three mills will produce $25.50 
per 340 acres. At 5 per cent, $510 will purchase an income 
of $25.50 a year. Fairness, therefore, would seem to justify 
a general county contribution of about $500 per mile of 
road improvement for rural traffic. 

At $25 an acre benefit, and 340 acres per mile of road 
in the county a total of $8,500 a mile apparently reaches 
about the maximum economic investment in road improve- 
ments for the benefit of agricultural lands; of this amount, 
ubout a third may be expected to be balanced by lowered 
hauling costs, and $500 may be justly carried by the general 
county tax levy. 


INTER-CITY OR THROUGH TRAFFIC 


For each vehicle traveling a certain road, any improve- 
ment worth paying for will save something of the time 
and money cost of operating over t. Obviously, this saving 
per vehicle cannot exceed the total cost of operating over 


counts and the populations of and the distances between the 
cities connected by the roads where the counts are made. 
Four traffic counts, taken at three points in or near Summit 
County were studied in detail to discover evidence of this 
constant, This study is summarized in Table V. 

Intercity traffic may be expected to flow from each city 
on one side of a counting point to each city on the othe: 
For each of these traffic points, then, cities within about 50 
miles of each other were listed. Tabulations were made >f 
their populations in thousands at the time of count and the 


distances between their centers in miles, measured on a 
TABLE VI. TWO-TON TRUCK TESTS REPORTED IN SERVICE 
BULLETIN, IOWA STATE HIGHWAY COMIMSSION 
Pounds Pull Miles per Miles per 
Type of Surface per Ton Hour Gallon 
Earth 92—218 46 5 7é 
Gravel 78 2-81 3 95 719 
Macadam 64 3 (12 6) 9 48 
Paved 27.6 16.4 11. 44—11 76 


large scale map. For each pair of cities, these population 
figures were multiplied together and their product divided 
by the distance between them in miles. The sum of all these 
quotients, for a given road at a given point was caiied, for 
want of a better name, the “traffic factor” of the road 
that point. $ 

Fig. 3 (hourly and daily variations in road traffic counts) 
indicates variations which may be expected for truck, pas- 
senger car, and horse-drawn traffic from hour to hour and 
for different days of the week. On the basis of these 
curves the four counts were expanded to estimates for one 
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mount of traffic is indicated 


lative strength of lines 


enting roads 

tratlx Tonrage for trucks was based on the ob- 
served size of each truck and the number of trucks which 
loaded. Horse-drawn traffic was eliminated as prob- 
ably rural and not intercity; and the inclusion of farm 
motor traffic may result in a somewhat high estimate. 
No counts for a whole year were available; it was assumed 
that for Summit County climatic conditions thirty times 
the weekly estimate would represent fairly the annual traffic. 
These weekly and annual estimates are given separately for 
trucks and passenger cars in Table V. 

Dividing the estimated 30-weeks’ tonnage by the traffic 
factor gave resulis varying from 30.1 in 1918, after about 
a year of freight-car shortage and embargoes, to 55.6 tons 
per unit of traffic factor in 1920, after three years of such 
obstacles to rail shipments. Passenger-car traffic ranged 
from 58.3 to 97.8 cars per unit of traffic factor on different 
roads and during different years. 

As a measure of the precision of these relations, the 
table contains a comparison of the results with the normal 
| error. Columns 9 and 14 show the square of the 


week's 


were 


law of 
individual variations from the average of all the observa- 
tions; and the last line indicates the probable error based 
both on the average variation and on the standard variation. 
It would hardly be expected that one-day counts during 


ATIVE 
IN DIFFERENT 


TABLE VIL REI HAULING COSTS FOR EQUAL TONNAGI 
PYPES OF ROADS 
Macad- 
Karth Gravel arm 
mile, pr portional te gasu ed 100 80 3 60 9 
per mile while traveling, pro 


Pave- 
ment 
50 5 


Item 
rating t per 
Ie harge 
portional to speed M 48 4 5 
Per diem charge per mile while traveling 90°) of 
time on earth road 53 6 é 35 2 
Per diem charges per mile while traveling 80°, of 
time on,earth road 58 76 42 
Per diem charges per mile while traveling 70°, of 
time on eart road 63 
Perdie charges per nule while traveling 60° of 
time on earth road sees 
Per diem charges per mile while traveling 50 , of + 
m arth road eee 74 
Per diem charges per mile while traveling 40°, of 
time on earth road os 79 
Per diem charges per mile while traveling 30% of 
time on earth road 84 
Per diem charges per mile while traveling 20°, of 
time on earth road 89 
Per diem charges per mile while traveling 10‘ 
of time on earth road | 94 
Per diem charges per mile while traveling 0° of 
tir on earth road ce eee w tween eens 100 


—————— 


28 0 


69 
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different business conditions and at different times of y 
expanded to a year’s time would correlate closely; but 
do find that the variations follow the normal law of er 
fairly well. It is possibile that the average relation is ; 
more than 15 per cent in error. 

On the basis of the counts shown, then, the average aninu 
Summit County intercity traffic on paved roads in passe 


PABLE VII. ESTIMATED LIMITS OF EKCONOMIC EXPENDITI 
FOR SMOOTH ROAD SURFACES BASED ON RELATIVE COSTS 
OF OPERATION SHOWN IN TABLE VII 
Macad I 
Item Karth Gravel am I 
Freight Service 
Kunning expense in cents per ton-mile assumed 
it 60 of total operating cost on pavement 
ind to vary with gas used 
Per diem: expense in cents per ton-mile at 40¢ 
1 operating cost on pavement and varying 
i Verse ly ius peed j 
Potal cost in cents per ton-mile to operate truck 
over different road surfaces, sum of lines |and 
2 13 
Cross saving in operating expense in cents per 
ton-mile by different road surface improve 
ments 
Outlay in 5°) 10-year 
which would use 
ton-mile annually 
Passenger Service 
Potal cost in cents per car-mile at Be on pave 
ment and increasing in proportion to was used 
per mile 15 
Gross saving in cents per car-mile by different 
road surface improvements 
Cutlay in 5°, 10-year annuity serial 
which would use up entire gross say 
cur-mile per year in cents 


annuity serial bond 
up entire gross saving per 
in cents 


9 68 


6 17 
bonds 
Inge per 


47 65 


ger cars will be 70 times the traffic factor; the freight 
traffic, in tons, 45 times the factor; in trucks, 20 times; and 
that these figures are probably within 15 per cent of th 
values. 

With the traffic tims determined, there remain operating 
savings to be estimated and compared with construction 
costs. Distance, grades, rise and fall, curvature, grade 
crossings, hardness and smoothness, all affect tractive 
resistance, safe operating speeds, or both. All, except 
hardness and smoothness seem of minor importance in 
determining whether an improvement is or is not justified 
For example, the reduction of one mile in distance justifies 
a maximum operating expenditure of 85c. to $2.20, depend 
ing upon whether the debt for this improvement is or is not 
to be amortized, for outlay per vehicle yearly, at a saviny 
of lle. per vehicle mile given by W. G. Harger, in Enginee) 
ing News-Record, July 22, 1920, page 171. 

The smaller figure assumes a ten-year amortization of 
capital outlay; the larger assumes the earning of interest 
on a permanent debt. In the same article, Mr. Harger 


true 


SAVINGS TO INTER-CITY TRAFFIC FROM 
PAVED ROADS 


TABLE IX. 
Maead- Pave- 
Gravel um mel 


$3.06 $3 64 
4 32 5 50 


Item 


45 times line 4o0f Table VITI $2.19 
70 times line 70f Table VIII 2.19 


Freight service 
Passenger service 


lotal annual saving per mile of improvement for 
each traffic factor unit ’ . $4 38 
Freight service: 45 times line 5 of Table VIII 16.90 
Passenger Service: 70 times line 8of Table VIII 16 90 


$7.40 
23.74 
33. 36 


$9 14 
28 0 
42 50 


lotal outlay per mile of improvement justitied 
for each unit of traffic factor 


$33.80 $57.10 $70 56 


presents figures indicating practically no operating savings 
in eliminating grades of 2 per cent or under. In ordinary 
highway improvement, material reduction in distance, or of 
long grades, except at great expenditure, is not often pos 
sible. 

Vehicle operating economies ue to improved road su 
faces may be judged by combining two kinds of data, 
namely, observed operating results for different surface 
and the actual costs of operating over any one type. 

Table VI shows tractive resistance, speed and gasoli..c 
consumption on a 2-ton truck test over four types of surface 
This table gives a clue to two sorts of economies effecte:| 
by improved surface. The per mile power demand varies; 
it seems reasonable that with inis power demand variation 
certain running expenses per mile will vary, such as gas- 
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ne consumption, oil, tires and depreciation. It has been 
umed that these cost items will vary with the gasoline 

nsumption, as indicated in the first line of Table VII. 

But there is another type of cost, including driver, 
vraging, obsolescence, interest’ and insurance, which goes 
» whether the machine is running or not; this is designated 
; the per diem charge. While the machine is running such 
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HOURLY AND DAILY VARIATIONS IN ROAD 
TRAFFIC COUNTS 


FIG, 3. 


charges per mile will vary inversely as the speed. This 
latter saving cannot be entirely saved, however, unless 
standing time for loading and waiting for work is reduced 
in the same proportion. Table VII indicates the relative 
per diem charges per mile as speed rises on improved sur- 
faces and as running time occupies more or less of the 
total working hours. While it may be too optimistic to hope 
that the full saving from increased speed will be obtained, 
line two of Table VII, which makes this assumption, is used 
for further computations. 

The most efficient truck costs which the writer has found 
have varied’ between 4.2 and 6c. per ton-mile for pave- 
ment operation during a year’s test. Five cents has been 
used as a base. Of this 5c., 3c. has been assumed as 
the total of the expenses which depend on power demand 
per mile; 2c, the total of the per diem items per mile, vary- 
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ing inversely as the speed. The gross savings from 5 to 
per ton-mile for gravel, macadam and pavement surfaces 
are shown in the fourth paragraph of Table VIII. The 
next line shows the maximum outlay in ten-year 5 per cent 
bonds one such saving each year will justify, varying from 
38c. for gravel to 62c. for pavement. For passenger cars 
an average cost of 8c. a mile on pavement has been assumed; 
and, since passenger cars can ordinarily make reasonable 
speeds over most types of road surface, the power saving, 
proportional to line one of Table VII, has alone been applied. 
Gross savings from 3 to 8c. per car-mile are shown in para- 
graph 7, Table VIII. One of these savings a year will pay 
interest and principal on 24c. to 6lc. in ten-year 5 per cent 
annuity bonds. 

For convenience in computation Table IX applies the 
relation between the traffic factor and the savings and 
justified outlays of Table VIII, to determine savings and 
outlays as follows: 

Improvements for inter-city traffic should be limited to 
from $34 to $70 a mile multiplied by the product of the 
populations in thousands of the centers connected and 
divided by the distance between them in miles; as inter- 
city traffic is a community benefit, none of the cost of 
providing for it should be specially assessed on abutting 
or adjacent property. 


MAINTENANCE 


Obviously, the above figures are based on the false 
assumption that there will be no maintenance expense 
Such expense will lower the allowable capital outlay. But 
maintenance costs do not yet seem sufficiently definite in 
terms of traffic and type of roadway to justify any attempt 
to reach the real economic solution, namely, the maximum 
excess of savings over costs, including operation, main- 
tenance and capital charges, for any given traffic condi- 
tions. 

What has been attempted is a separation of the sheep 
from the goats, the roads which may be profitable from 
those certainly not. For instance, the Cleveland-Hudson- 
Akron road apparently saves $41,500 a mile annually to 
through traffic alone; it originally cost less than $20,000 
a mile which, with an appropriation of $8,000 a mile main- 
tenance in 1920, makes its general physical failure of concern 
only as it interferes with traffic. There seems no funda- 
mental objection to an enterprise which costs even $28,000 
a year to taxpayers and returns $41,600 in general trans- 
portation savings. On the other hand, the recently let 
contract for a section of the Akron-Medina road at $57,000 
a mile, with total capitalized savings to farmers and through 
traffic of less than $10,000 a mile, ought to cause worry. 

Applying such an analysis to all the road improvements 
in Summit county, Ohio, it appears that one-half of the 
existing and proposed improvements, costing $2,106,000, 
effect savings which will pay interest and principal on 
$8,600,000 more than they cost; and that one-half, costing 
$2,063,000 will effect savings which will pay interest and 
principal on $1,157,000 less than they cost. While the 
county’s results to date indicate a good profit from road 
improvement, it may be significant that the entire $1,114,- 
650 program for 1921 construction shows a net loss of 
$708,900. 

In other words, if these roads were built as toll roads, 
if farms along them contributed $25 an acre, if every 
passenger car paid eight cents a mile and every truck paid 
as much per ton-mile, if these tolls did not discourage any 
traffic, if there were no maintenance or administration 
expenses, if all these things were true, then the supposed 
toll company might be expected to fail for $708,000 when 
its ten-year five per cent bonds became due. 


CONCLUSION 


Apparently, there may be some very distinct limits to 
profitable road improvement expenditures. These limits 
may vary widely within a small section of the country. 
High authorities have recently declared that no one today 
has the necessary information to design a rational road 
improvement. Immense sums are being spent by states and 
even counties which have not yet learned to value adequate 
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engineering services and research as highly for public 
benefit as do contractors, material and equipment companies 
for private profit. Without reflection on the ability or 
fforts of highway authorities, these facts seem to indicate 
that highway design and construction methods today are 
not on that high plane which justify those expenditures 
for capital outlay for which fixed charges may approach 
the economic limit; and that, as a general policy, it may 
be better to build with a smaller outlay and to spend 
more for maintenance until such time as adeauate records 
and better knowledye of traffic make certain the desirability 
of vast public investments. 


Levee Settlement Causes Seepage 
Under Pump House 


Cured by Driving Tight Row of Steel Sheetpiling 
Next to Pump House and Building 
Retaining Wall 

LARGE drainage pumping plant built in a levee on 
d the Sacramento River in California was constructed 
with pump house, intake and discharge lines rigidly con- 
nected and each of these three structures supported on 


a separate pile foundation. As the levee consolidated 


with age the piles held the structures at the original level 
hut the earth settled away 


trom the under side of the 





SHEET PILING ALONG REAR OF PUMP HOUSE 
Note bolts, also depth of wash beneath bottom of concret 
concrete, and thus opened a channel in which river 


water came through the levee despite the concrete cut- 
off wall around the discharge lines. This seepage 
carried away earth under parts of the pump house to a 
depth of 2 ft. and caused caving in the earth embank- 
ments around the sump. Undermining of the founda- 
tions was considered a menace to the joints betwee) 
pump house and the group of large concrete discharge 
lines because if one of these structures settled slightly 
the joint would be broken. A prompt and entire 
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SUMP SHOWING INTAKE PIPES AND PROTECTING WALL 


stoppage of this seepage was therefore deemed neces- 
sary and was accomplished by driving a line of sheet 
piling which virtually brought the cutoff wall of the 
levee well toward the toe of the slope on the side away 
from the river. At the same time the bottom of the 
sump was paved with concrete and retaining walls were 
built around its sides to prevent further caving of the 
banks. 

The pump house, which contains five 50-in. centrifugal 
pumps, direct connected to 600-hp. motors, is 42 x 106 ft. 
in plan and was designed to withstand a head of water 
20 ft. above the floor of the plant. In order to give the 
structure sufficient weight so that it would not float 
when the water rose to this level walls and floors were 
made 6 to 7 ft. thick. 

The pump house is supported on 24-ft. wood piles 
driven on 6-ft. centers, both ways, with a double row 
around the outside driven on 3-ft. centers. The founda- 
tion material is a combination of clay and sand with 
occasional layers of quicksand. The inner ends of the 
intake pipes which supply the pumps are bolted to the 
pump house wall, from which they extend about 40 ft. 
into the sump. About midway of their length these 
pipes are supported by iron rods slung from a cap across 
a row of concrete posts. Each pump discharges through 
a 60-in. reinforced-concrete pipe about 125 ft. long, 
these pipes being cast monolithic with the pump house 


structure. The discharge pipes are also supported on 
wood piles. 
After the seepage was first noticed it increased 


gradually until, when repairs were being made, it 
required two 6-in. pumps delivering a total of about 
5 sec.-ft. to remove water that came under the structure 
in this way. This seepage so loosened the banks around 
the sump that considerable caving resulted, one of the 
slides carrying away the end post in the row of posts 
supporting the intake pipes. 

Partly because of the presence of quicksand, which 
made it a difficult foundation job at best, and partly 
because of the difficulty of getting an effective water 
cutoff around the concrete discharge pipes, it was con- 
sidered best to stop the seepage by driving a line of 
sheet piling entirely across the landward side and both 
ends of the pump house and extending riverward to the 
levee axis. This made a total of 246 ft. for which inter- 
locking steel piles were driven to a depth of about 30 ft. 
This plan had the advantage that it was unnecessary to 
make any water-tight joint around the discharge lines 
The piles could be driven along the rear or landward 
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e of the pump house by simply unbolting the intake 
es from their flange connections on the pump house 
| and swinging them back a few inches to allow the 
lowers with which the piles were driven to work in 
etween. 

In order to attach the piling permanently to the pump 
suse holes were drilled in the concrete, in which 48 x 


-in. bolts were placed and grouted with molten 
iiphur. The threaded ends of these bolts projected far 
enough to extend through holes in the sheet piles. 


After the piles had been bolted up in this manner the 
between them and the pump house wall was 
led with concrete to make a watertight seal. 
Data for the foregoing was supplied by 
Tibbetts, civil engineer of San 
charge of the repair work. 


ace 


Fred H. 


Francisco, who had 


Final Report on Waste Disposal 
of Chicago Stockyards 


During Nine-Year Period of Study Activated Sludge 
Discovered—Early Decision Favoring 
Imhoff Tanks Revised 


Ro nine years engineers and chemists of The 
Sanitary District of Chicago have been studying 
the sewage and sewerage conditions of the Chicago 


stockyards region. The wastes put an estimated load 
on the drainage canal equivalent to the sewage of 
1,000,000 people. In 1914 a preliminary report stated 
that Imhoff tanks would solve the problem. Shortly 
thereafter the activated-sludge process was discovered 
and the present report indicates that this latter process, 
with the necessary preliminary and after treatment, 
will more nearly meet the requirements. The packers 
have offered to assume 60 per cent of the cost of a 
plant if the Sanitary District will pay the remainder. 


‘| 
| 





INCLINED-BAFFLE 


VERTICAL-FLOW 


HOPPER BOTTOM 


SETTLING TANK 


This offer ic now under consideration. It is therefore 
possible that within a reasonable time Chicago will 
have one of the first activated-sludge plants yet con- 
structed to handle industrial waste three to four times 
es strong as ordinary domestic sewage. In 1914, when 
the waste was strongest, the day sewage averaged as 
follows: Suspended solids, 281 to 506 p.p.m.; oxygen 
consumed, 150 to 269; fats, 80 to 191; bio-chemical 
oxygen consumed, 834 to 1477 p.p.m. In the night 
sewage the suspended solid content was 73 to 313 
p.p.m.; fats, 12 to 134 parts. 





The three methods of operation deemed available 
for the stockvards wastes are: 1) Sewage and 
sludge aérated together, (2) the sewage and. sludge 
settled and re-aérated during its return to meet the 
incoming sewage, and (3) the sludge settled and re 
aerated and the re-aérated sludge re-settled before it 


return to the incoming the first and 


Only 


sewage, 
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SLUDGE ARRATION 


AND SETTLING TANK 


third methods were experimented with In summe 
under the first method a stability of over 50 could be 
secured with about 9 hr. sération and 3! cu.ft. of air 
per gallon of sewage. In colder weather lower stabil 
ities, 10 to 38, were secured with 9 hr. aération and 4 
to 5 cu.ft. of air. Under the third method the aération 
period was 5.3 hr. in the sewage tanks and 3.8 hr. 
the re-aération tank, the weighted average being equiv 
alent to a 6.6-hr. period. Although showing a 
stantial saving in tank space, more settling space wa: 
required with re-aération, the settling periods being 
1.3 hr. with aération and 1.7 hr. without 
The air consumption was 3.5 cu.ft. per gallon, about 
the same in both cases. 

Although re-aération effects a substantial saving in 
tank space, it increases the complexity of the process 
and necessitates more careful supervision, and it is on 
these accounts that the engineers still doubtful 
whether re-aération and re-settling are desirable in a 
working plant. 

Another set of experiments on the first method was 
made under winter conditions without re-aération of 
the sludge before return to the aération tank. An 
average of 4.3 cu.ft. of air was used with an aération 
period of 8 hr. The stabilities ranged from 41 to 71 
per cent. 

The quality of the effluent produced by the activated- 
sludge treatment was considered reasonable and the 
amount of air and tank space not excessive in view 
of the strength of the waste. Milwaukee results indi 
cated that 4 to 5 hr. aération with 1.5 cu.ft. of air 
is required for the sewage of that city which is about 
one-third the strength of packing-house waste. 

Screening the sewage through a 20- or 30-mesh 
screen before aération was considered desirable to 
remove much comparatively inert coarse material which 
resists oxidation and might settle on the bottom of the 
tank unless an excessive amount of air were used to 
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keep it in suspension. Inasmuch as this material con- 
tains only 80 per cent moisture it would not require 
filter pressing. 

In addition to about 400 lb. of dry screenings about 
2,300 lb. of dry sludge was removed in the experimental 
tanks from each million gallons of waste. It contained 
99 per cent of water. As the total flow of packing- 
house waste is 58 m. g. d., 162,400 gal. of wet sludge 
must be disposed of daily. By pressing through small 
filter presses for 3‘ hr. under an ultimate pressure of 
125 lb. the water content could be reduced to from 90 
to 75 per cent. Adding 2 c¢.c. of sulphurie acid per 
gallon of sludge cut the time of pressing in half. No 
tests on drying the pressed sludge were made. Dry, 


Position of Activated Sludge in Cylinders held at different Angles 


Settling Period, One Hour 


| 
Mixture of 


Sewage and Sludg 
w Nov. 20, 1917 


| 


@ 


Elapsed Time,’ Minutes — Rate of Settling 
SETTLING ACTIVATED SLUDGE IN INCLINED CYLINDERS 


the sludge contains 4 to 5 per cent of nitrogen and 5 
to 7 per cent of fats. Conclusions on some of the 
factors in more detail are as follows: 

Sludge—Typical activated sludge from Packingtown is 
brown, settles quickly and leaves a distinct line of demarca- 
tion. The moisture content of the sludge in the aération 
tanks after one-hour settling runs over 99 per cent. 

TYPICAL ANALYSES OF PACKINGTOWN SLUDGES 


Calculated to Dry] Weight Per Cent 
Per Cent Nitro- Vola Ether 
Sludge Sp.Gr Moist gen tile Fixed 


Activated 1 004 99 15 17 37. 4 
Imhoff 102 915 72 35 
Dortmund, tank D 102 91.7 88 24 
Dortmund, tank C 1 02 90 6 65 28 
\cid treatment 1 02 925 07 26 


Dewatering Experiment —In the dewatering experiment 
air-drying on sand beds was much more rapid with Imhoff 
than activated sludge. Lagooning was unsuccessful. The 
sludge settled to the bottom with the water on top. Con- 
centration was effected only by evaporation; considerable 
odor developed. 

Sludge was pressed successfully without the use of lime 
in a standard plate press. Tests were made with an 11- 
chambered plate press of the center-feed type, containing 
12 corrugated plates, each with 225 sq.in. of filtering area. 
For the best results air pressure was built up as follows: 
At start, 15 Ib. per sq.in.; at 4 hr., 60 Ib.; at 1 hr., 100 Ib.; 


at 2 hr., 140 Ib. The time varied from 2 to 5 hr. but u 
materially shortened by providing a sludge that was \ 
activated. The sludge experimented with ranged from 97 
per cent moisture upward. The first 20 tests were ma 
with a j-in. cake. Radial ribs were then added, which ; 
proved the hardness of the cake. Thicker cakes were |; 
firm. A §-in. cake had a moisture content of 73.9 per ce) 
and one of 1% in. 78.2 per cent. 

Sulphuric acid, or acid cake in sufficient amount to ney 
tralize the alkalinity of the sludge, improved the yield 
the cake from 11.7 to 38.5 per cent, prevented decompositio 
of the sludge, reduced clogging of the filter cloths any 
increased the nitrogen content of the sludge from 0.72 +, 
2.88 per cent. 

Cotton duck cloths gave as satisfactory results as line; 
For the 52 tests two complete sets of cotton duck cloth 

were used. The addition of 
ribs increased the _ relatiy 
drainage area as compared ty 
cake area. The improvement 
was pronounced on a §-in. cake, 

the yield being doubled. 
Slopes in Tank Bottoms — In 
hopper bottom tanks slopes f 
30 deg. with the horizontal were 
found insufficient. A  45-deg 
slope was not entirely satisfac 

tory, but 61 deg. was. 

=? Filtros Plates—Tests showed 
while settling that each filtros plate needs 
support on four sides in a 
9 «sturdy box. A marked increase 

reas: | in air pressure equivalent to 3.2 
——T Sewage and Sludge ft. during the period April 23 

| July 23,1917 to Nov. 14, 1917, was largely 

‘i Tae at ie attributed to iron rust. 

Screen Tests — A 30-mesh 
screen operated for 124 days 
recovered 858 lb. dry weight per 
million gallons from 6,000,000 
gal. total passed. This was a 
reduction of 18.8 per cent of the 
total suspended matter. The 
20-mesh screen operated 139 
days, handled 5,000,000 gal. and 
recovered 368 lb. dry weight 

0 7 : per million gallons, equivalent 
to 9.6 per cent of the total sus- 
pended matter. However, the 
crude sewage averaged 547 
p.p.m. during the 30-mesh run against 460 p.p.m. duving 
the 20-mesh run. 

Acid Treatment—With a crude sewage made slightly acid 
with sulphuric acid somewhat better removal of suspended 
matter, 70 per cent, is obtained than by plain sedimentation 
Scum formed slowly and was small compared to plain sedi- 
mentation in Dortmund tanks. The accumulation of sludge 
and scum for the Dortmund tank C was 5.8 cu.yd. per million 
gallons; for Dortmund tank D, 9.6 cu.yd.; for the Imhoff tank 
8.1 cu.yd.; for chemical precipitation, 12.7 cu.yd., and for 
the acid treatment, 7.8 cu.yd. The acid sludge is somewhat 
higher in nitrogen than Imhoff or plain settling sludg 
and is highest of all the sludges in ether soluble matter 
It was foul in odor, drying much less rapidly on a sand bed 
than Imhoff sludge. 

Imhoff Tank — Conclusions from the operation of a 9-ft. 
diameter, 17-ft. depth Imhoff tank for six years are that 
higher reductions are obtained from a horizontal flow than 
with a vertical flow. Suspended matter removed by upward 
velocities, ranging from 1.9 ft. to 5 ft. per hour with corre- 
sponding detention periods of 4 hr. and 1.5 hr., were 45 
and 50 per cent reduction respectively. Horizontal veloci- 
ties of 12.5, 9.2 and 6.0 ft. per hour with detention periods 
of 1.4, 1.9 and 2.9 hr. gave 42, 59 and 57 per cent reductions 
respectively. The ebullition of gas from the sludge chamber 
was continuous. Although generally inoffensive, hydrogei 
sulphide was sometimes noted. Scum was nearly always 


Pree as 


a 
Se 


ss RONAN ES CASE AAATD 





patie § 


SO eos ease rare. Sy 





llc LLL LLL LLL LL LLL LLL LL LL Ltt 
ce 


May 12, 1921 ENGINEERING NEWS-RECORD 817 


MM ALAC CLC ttt 













esent on the gas vent surface. A thin grease scum per- 020 i a ec a 
ted on the surface of the settling chamber and was re- seis =f ——==No.4 Scre 
ved at the rate of 0.4 cu.yd. per million gallons. The | 
udge was uniformly black or dark gray in color, flowed 0.18 
freely and drained readily on the drying beds to a spadable oO | 7 7 , 
ndition in summer in 4 to 7 days, and in winter under e- VU 
iss in 4 to 5 days. 0.16 
Sprinkling Filter—Four years’ operation of a sprinkling | | 
filter 6 ft. in depth, consisting of 34 ft. of 14 to 2 in. lime- O14 c 
tone overlying 6 in. of 2 to 4-in. stone, receiving the efflu- § pe , -+===~No.6 Screen 
ent from the Imhoff tank was satisfactory. It was dosed : 
with a Taylor circular spray nozzle with a cam device = O12 | | | 
for regulating the head. Rates (actual net yields) were = % | 
0.786, 0.987, 1.313 and 0.965 m.g.d. Suspended matter ap-  ¢ 
plied varied from 43 to 340 p.p.m. and the removal ranged = “3 0.10 { { + — oe 
from 48 to 63 per cent. Nitrates in the effluent varied from = | 
5.3 to 34 p.p.m. An average relative stability for the whole 5 ne | 
period was 68.7; with high rates in the winter it ranged < , ; | - 
from 18 to 29 and with low rates in the winter from 24 §& ae fe ee 
to 74. During the summer it ranged from 61 to 98 with one — 7! 996 = Ba 
month only at 40. The performance was best emphasized 2 


hy the reduction in dissolved oxygen requirements; 990 
p.p.m. was required for complete stabilization for the crude 0.0 
sewage, whereas the filter effluent was 137, a reduction of 87 
per cent for the tank and filter. Unloading maintained a 
balanee. Only slight pooling was noted and no signs of any 0.02 FR ; t a $ —— — ={No " 
permanent loss of ca- j laid. 
pacity by reduction of 
fats and solids. With 
the high temperature 
of the sewage cold 
weather causes little 
difficulty in operation. 
It is concluded that 
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with such a coarse sprinkling filter net yields of at least 
0.75 m.g.de can be maintained. 

Secondary Settling—Both Dortmund and Imhoff tank 
were used to retain the suspended matter passed by the 
sprinkling filter. In the former, with a detention 
period of one hr. and upward velocity of from 2.4 to 
3.5 ft. per hour, the removal-varied from 14 to 54 
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- "] CHICAGO STOCKYARDS SEWAGE TESTING STATION 
x ao 
= 5 I ver cent. In an Imhoff tank of the flowing-through type, 
= with a detention period of 2.2 hr. at first and later 1.6 hr., 
De —_ the removal varied from 44 to 73 per cent. 
8 4 & Owing to the excessive scum formation at times, and the 
» SF Bp} comparative difficulty of maintaining single chamber tanks, 
St a double-deck type seems preferable although it is suggested 
iS i that a shallow tank with Dorr thickener for the settling 
a inte 2 oe solids and a skimmer for the scum might prove practicable. 
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An Analysis of the Current Valuation Report on the 
Kansas City Southern Properties 


Status of Investigation to Date—Present Announcement of Interstate Commerce Commission Includ 
Single Sums as “Value” But No Statement of Method—Land Acquisition Costs Apparently Disallowe; 


By SAMUCL 


‘ounsel, The Kansas City 


On a few occasions, the pages of this journal 


re carried articles written by prominent) mem- 
the 
which engineering plaus a leading 


hers of legal profession and bearing on sub- 


jects in role. 
Moore's contribution, written especially for 
Engineering News-Record at the of the 
notable an authoritative analysis of 
the more important avestions at issue in the federal 
the the United States. 


issuance, 1921, of “supplemental” 


Judae 
request 
editors, is as 
raluation of railroads of 
With the April 5, 
valuation reports, including additional costs of ac- 
Supreme Court 
Kansas City Southern case a year 
there is to that the valuation 
of this property will continue as a test case of final 
Judge Moore's connection 


quiring lands, as required bu the 
decision in the 


ado, reason helieve 


methods to be employed, 


OUR “supplemental tentative valuations” were an- 
rag by Division.1 of the Interstate Commerce 
Commission, April 5, 1921, in the cases of the Kansas 
City Southern, the Los Angeles & Salt Lake, the Atlanta, 
Birmingham & Atlantic, and the Winston-Salem South- 
bound, marking the most recent, if not the final action 
of the commission in the valuation of those properties. 
A statement summarizing these reports appeared in the 
Engineering News-Record, April 21, 1921. For each of 
these roads, the commission, through Division 1 (which 
for convenience will be referred to as the commission), 
has fixed a single sum as the tentative final figure of 
value. These single sum values, as their name indi- 
cates, are tentative only, and the companies are entitled 
again to file their protests and to have further hearings 
before the commission, at which they may urge that 
values of their properties should be greater than those 
made in the reports. It is only after these protests 
shall have been heard by the commission, and disposed 
of, that its single sum figures of value, whatever they 
may then be, will become final. 

It is genera’lv assumed by those interested in valua- 
tion work that the Kansas City Southern has been se- 
lected by the commission as a test case, or as one of 
several test cases, for the purpose of trying out the act 
for the valuation of railroads. What follows, therefore, 
is an analysis of the valuation proceedings in so far as 
they affect that road and with particular respect to 
the current “supplemental” report. 

The supplemental tentative valuation deals with two 
subjects: First, single figures of value assigned to the 
Kansas City Southern proper, and separately for its 
subsidiary companies, and, second, the so-called excess 
cost of acquisition of lands. These two matters are 
considered separately and in the order named. 

No single figure of value has been stated for the 
Kansas City Southern as a system. The company had 
asked that this be done, for the reason that Section 422 


Southern 


W. Moore 


Railway Co., New York 


with the case dates from its inception and it was | 
who finally secured a favorable decision from thi 
Supreme Court even after many railroad men, 
light of the Minnesota rate case decision, had dj 
couraged the project of compelling the Interstats 
Commerce Commission to find and report separately 
additional costs of acquiring carrier lands. Thi 
article brings the discussion up to date and include 
a clear, well measured statement of the railroads’ 
viewpoint. Discussion of the subject at this time, 
previous to formal hearings before the Interstate 
thought 
proper since at this stage of progress the matter js 
considered in the nature of an investigation rathe) 
than a “case.” It appears that the investigation is 
far from completed.—EDITOR. 


Commerce Commission as a whole, is 


of the Transportation Act, 1920, providing for the dis 
position of earnings in excess of 6 per cent of the value 
of railway property held and used for the service of 
transportation, provides that the value of railway prop- 
erty and the net operating income of a group of car- 
riers, “which the Commission finds are under common 
control or management and are operated as a single 
system, shall be computed for the system as a whole 
irrespective of the separate ownership and accounting 
returns of the various parts of such system.” It would 
seem necessary that system values should be established, 
and doubtless this will ultimately be done. 

The single figures of value for the Kansas City 
Southern, and separately for each of its constituent 
lines, as nearly as they can be ascertained from the 
commission’s report, are as follows: 

- - $30,086 595 

8.077.191 


S Fede 


Kansas City Southern Ry 

Texarkana & Fort Smith 

Kansas City, Shreveport & Gulf... 

Port Arthur Canal & Dock 

Maywood & Sugar Creek 

Ft. Smith & Van Buren.. 

Poteau Valley 

Arkansas Western ; 5 
Kansas City, Shreveport & Gulf Terminal 


24,000 
47.000 
94,068 
$43,228 


150,779 
- $49,485,907 


The first thoughts that suggest themselves are: Do 
these figures represent the deliberate judgment of the 
commission? Has it definitely determined how railway 
property shall be valued? Has it decided that there is 
one value for all purposes, or different values for dif- 
ferent purposes? Has it formulated the rules, prin- 
ciples, processes and methods of railroad valuation? 

It seems highly probable that these questions must be 
answered in the negative, for the following reasons: 
The first tentative valuation of the Kansas City South- 
ern was issued by the commission in 1916. It stated 
no single sum value. A protest was filed; thousands of 
pages of testimony were taken, and the case argued and 
submitted to the commission in 1918. A decision was 
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handed down, dated July 1, 1919, not giving any single 
sum figure of value, but confined entirely to statements 
of original cost to date, cost of reproduction new, cost 
of reproduction less depreciation, and lands. The report 
of the commission is contained in Valuation Reports, 1, 
pages 223-442. Commissioners Hall and Daniels dis- 
sented, and Commissioners Aitchison and Eastman did 
not participate in the disposition of the case. The com- 
mission, as soon as the President shall have completed 
the appointment of four new members, will consist of 
eleven commissioners, and there will then be upon the 
commission but three out of the eleven who voted for 
the decision of July 1, 1919. Of the remaining eight 
members, four will be newly appointed members who 
have not participated in any of the previous hearings, 
and of the remaining four, two did not sit, and two 
dissented at the previous hearing. Division 1, which 
issued the recent report, is composed of Commissioners 
McChord, Aitchison and Meyer, and of these three it 
may be assumed that Mr. Commissioner Aitchison did 
not participate, since he did not participate at the pre- 
vious hearing. This apparently leads to the inference 
that the recent report reflects the views of but two 
members of the entire commission. It is hardly to be 
supposed that the commission would assume the tre- 
mendous responsibility of deciding upon the rules and 
principles which are to govern the valuation of the vast 
railroad property in this country without the fullest 
consideration by the entire commission as finally con- 
stituted and reorganized after the four new appoint- 
ments. 


SINGLE SUMS AS “VALUE” 


So far the commission has not at any time made any 
announcement whatsoever of the kind of value it is to 
find, or the rules for its determination. In the hearings 
and arguments thus far had before the commission, in 
the numerous briefs that have been filed and in the 
articles and books that have been written, the greatest 
confusion prevails upon this subject. For several years 
it was maintained, and argued to the commission on 
several occasions, that the commission was not required 
to find a single sum of value, but only to ascertain for 
each carrier its cost to date, its cost of reproduction 
new, its depreciation and the value of its lands, thus 
leaving to the court or commission, whenever the sub- 
ject should come up, the duty of fixing its own single 
sum of value. But in the Texas Midland case, decided 
June 1, 1918, the commission determined that it was 
authorized to find a single sum as the value of the 
property for purposes under the act to regulate com- 
merce, although it was questionable in its mind whether 
it was required to do so. It is said: 

While it may be questioned whether or not the act re- 
quires the finding of a single sum as the value of the prop- 
erty, we are of the opinion that it authorizes the finding 
of such value for purposes under the act to regulate com- 
merce, and it is our purpose utlimately to make such a 
finding as to each property. 

What is value “for purposes under the act to regulate 
commerce”? Is it value in the ordinary and usual sense 
of the word, or is it a “rate base,” in the sense of an 
arbitrary figure to be used in the making of rates? Is 
it value in the commercial sense, sometimes called ex- 
change value or pecuniary value? Is there one value 
for rate-making purposes, another for purposes of con- 
demnation or consolidation, another for purposes of 
recapture of excess earnings, another for purposes of 


taxation; or is there, as the carriers contend, but one 
true value for all purposes? These questions have all 
been exhaustively presented to the commission. They 
are now pending before it, and must soon be determined. 

While the commission has remained silent upon this 
all-important subject, its director of valuation, Hon. 
C. A. Prouty, has prepared a formula for the valuation 
of railroad property, and in January, 1920, at a public 
hearing, he urged the commission to adopt it. This 
recommendation from the director of valuation is highly 
important, not only because of his close relation to the 
commission, but because of his great familiarity with 
the railroad problem, and most important of all, his 
thorough appreciation of the difficulties which it pre- 
sents and the grave responsibility which it imposes 
upon the commission. 


WouLp Not CONSIDER COMMERCIAL VALUE 


Judge Prouty’s recommendation is that the commis- 
sion do not attempt or undertake to find value in its 
economic or commercial sense. His conception of the 
value required by the Valuation Act is an equitable sum 
to be determined for each carrier, resting in the dis- 
cretion of the commission, and considered and deemed 
by it a fair and equitable amount upon which the car- 
rier should be permitted to earn a fair return. In his 
printed Memorandum Upon Final Value (page 2), above 
referred to, he says: 


In a memorandum filed with the commission upon the 
first valuation hearing I stated that this value to be fixed 
by the commission was not the exchange or condemnation 
value, so called, but was rather that sum upon which, giv 
ing due consideration to all relevant facts, a fair return 
ought to be allowed. Nothing which has transpired in all 
the elaborate discussions then and since has in anywise 
tended to alter that opinion. 

For this “sum” there is no known standard or meas- 
ure. It bears no relation to commercial or pecuniary 
value. In fact, Judge Prouty entirely rejects commer- 
cial value, and in rejecting it, says (page 5): “I can 
not believe that this kind of going value can be at all 
considered by you in finding the rate-making value for 
which you are in search.” 


FORMULA PROPOSED BY DIRECTOR PROUTY 


Judge Prouty then proceeds to state his formula for 
determining the value that he recommends be found by 
the commission, starting with cost of reproduction less 
depreciation as the basis of computation. The formula 
adds an element of value known as “going value” which 
attaches to the property itself and “is the same whether 
the exchange value of that property is great or small.” 
It also adds appreciation as an element of value, for the 
reason that “it is universally admitted that an old and 
seasoned roadbed is worth more for the transaction of 
business than a new one.” The director then proceeds 
to a consideration of the proper measure of appreciation 
and going concern value, and reaches the rather sur- 
prising conclusion (page 10) that the aggregate of 
these two elements is “some 7 or 8 per cent of the cost 
of reproducing the road, including general expenditure 
but excluding land,” and that “that sum should be added 
to the depreciated cost of the property in reaching its 
value.” In practice he takes the average of these two 
figures—7} per cent of the cost of reproducing the 
road—and adds that to cost of reproduction less depre- 
ciation, and to this sum he adds “present value” of 
lands, materials and supplies, and working capital, and 








#20 





the result is given as the value of the road. In order 
to illustrate his formula he takes as a concrete illustra- 
tion the Texas Midland Railroad, and computes its value 
as follows (page 10): 


Cost of reproduction, less dey ition tT 2,597,389 
Add 74 per cent of cost of road, new, includ 
ne genera 1 expenditure excluding land se 214,025 
Present ie 0 SN. - os bw ae ewke™ 254,759 
Mat eS ee ee re re 96,87 
Workil 'y \ 60,000 
Total... cccccvesceeecsseccccsces ‘ - $3,223,038 


Judge Prouty concludes that a valuation of the Texas 
Midland at $3,225,000 would be a fair value upon which 
to permit the owners of that property to earn a return, 
and expresses his conclusion in the following language 
(pages 10-11): 

For my own part, considering the history of the Texas 
Midland, I am satisfied, from an examination of the whole 
matter, that something in the vicinity of $3,225,000 would 
be a fair value upon which to permit the owners of this 
property to earn. That value includes materials and sup- 
plies and working capital. The materials and supplies are 
stated at the amount actually on hand upon the date of 
valuation. Ordinarily this figure can probably be accepted. 


This does not profess to be the pecuniary or economic 
value of the Texas Midland. It would scarcely be 
claimed that the road could be sold at that sum, or any- 
where near it, or that if the Government condemned the 
road for the purpose of consolidating it with some other 
railroad, it would be required to pay this sum, or any- 
thing near it. It may be an equitable “sum” or a rate 
Certainly it does not pretend to be value in the 
commercial sense. 


base. 


FORMULA EVIDENTLY USED IN THE CURRENT REPORT 


Coming, now, to the supplemental tentative valuation 
of the Kansas City Southern, it is apparent that while 
the commission has not seen proper at this time to 
disclose the method by which it has arrived at the sum 
of $49,485,907, in the aggregate (which has been found 
to be value, “as that term is used in the Interstate Com- 
merce Act”), it seems highly probable that Judge 
Prouty’s formula has been employed. It is greatly to be 
regretted that there has been no disclosure by the com- 
mission of the processes employed, in view of the fact 
that the Valuation Act requires it to state “an analysis 
of the methods of valuation” employed. The commis- 
sion, however, appears also to have followed the recom- 
mendation of Judge Prouty in his memorandum (page 
9), where he says: “The commission is under no obli- 
gation to state the mental processes by which it arrives 
it that conclusion, nor does it seem to me that it should 
attempt to do so.” 

The commission’s final revision of the figures showing 
cost of reproduction new and the cost of reproduction 
less depreciation has not been made public. Approxi- 
mating these figures as nearly as possible, it seems 
highly probab'e, however, that the commission, follow- 
ing Judge Prouty’s formula, has taken, for each carrier, 
the cost of reproduction less depreciation as the base, 
and has added to it (a) about 73 per cent of cost of 
reproduction of the road accounts (excluding land and 
equipment), (b) the so-called present value of lands 
(not including excess cost of acquisition), (c) mate- 
rials and supplies and working capital, together with 
(d) the cost of the Port Arthur Ship Canal. The 
aggregate of these items is evidently stated as the ten- 
tative final single sum figures of value, for each of the 
carriers constituting the Kansas City Southern System. 
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There are a number of significant conclusions to | 
drawn from these figures. They do not purport to } 
the commercial or economic value of the properties. N 
one would for a moment contend that they could 
bought or condemned for any such sum. It is apparen: 
that no consideration has been given to their earni: 
power. The company has heretofore insisted before th 
commission, and still insists, in the language of th 
Supreme Court of the United States (Branson v. Bush, 
251 U. S., 181), that the value of its properties results 
from the use to which they are put, ana varies with th 
profitableness of that use, present and prospective, ac- 
tual and anticipated. On that basis it has submitted evi- 
dence to the commission that the value of its properties, 
on June 30, 1914, was somewhere between $75,000,000 
and $80,000,000. 


LAND Costs APPARENTLY DISALLOWED 


The formula of value apparently employed by the 
commission makes value largely dependent upon esti- 
mated cost of reproduction and depreciation figures. A 
dollar of estimated cost in a bankrupt road is given the 
same value “as that term is used in the Interstate 
Commerce Act” as a dollar of cost in the most pros- 
perous road in the country. This value, it should be 
remembered, is to be used for the purpose of the con- 
solidation of roads, for the issue of securities and for 
the recapture of excess earnings, as well as for the 
purpose of rate making. It may be noted in passing 
that in the Grand Trunk arbitration, two out of the 
three arbitrators have very recently decided that the 
value of that system was to be determined by its earn- 
ing power under reasonable rates, and that evidence of 
its cost of reproduction was not even admissible. 

It is further apparent that nothing has been allowed 
for the so-called excess cost of acquisition of land, 
which the commission has computed in response to the 
Kansas City Southern mandamus suit, decided by the 
Supreme Court of the United States on March 8, 1920. 
The aggregate amount of such excess cost of acquisition 
of land, stated for the first time in the supplemental 
tentative valuation of April 5, 1921, and apparently 
disallowed in the figures of final value, is $4,371,970. 
The so-called present value of the company’s lands 
which apparently has been included in the final figures 
is stated at $4,609,377. The aggregate of these two 
amounts, which represents the estimated total cost of 
acquisition of the company’s carrier lands as of June 
30, 1914, is $8,981,347. 

It is of the highest importance that a clear under- 
standing be had of the so-called “present value” and 
“cost of acquisition” of lands. The impression has been 
created in some quarters that the commission has al- 
lowed the railroad companies the “present value” of 
their lands, but that they are not satisfied with that 
allowance and insist upon having something additional, 
called “excess” cost of acquisition. 

The so-called “present value” is not present value at 
all. The use of the expression is highly mis'eading. 
If it were true that the carriers had been allowed the 
real present value of their lands, they would be entirely 
satisfied with it, and would not be asking for something 
in addition. The so-called present value is determined 
by taking the average market value of adjoining land 
and applying it to the area of the right of way. The 
cost of acquisition is an estimate of what it would cost, 
as of valuation date, to acquire the right of way by 
purchase or condemnation. 
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The meaning of these expressions will be made clear 

, an illustration. The railway company, let us assume, 
eesires to acquire a strip of right of way 100 ft. wide 
and containing 5 acres, running diagonally through a 
faym of 160 acres, the average value of the entire farm 
being $300 per acre. The 5 acres of right of way mul- 
tiplied by $300, the average market price per acre, gives 
$1,500, which the commission calls the “present value” 
of the right of way. But every one with the slightest 
experience knows that to acquire a 100-ft. strip of 
right of way through a 160-acre farm would cost much 
more than the average market value per acre of the 
entire farm. 

There would be consequential damages to pay, re- 
sulting from the damage to that part of the farm 
remaining after the right of way strip was taken out. 
In the case supposed, it would cost not less, let us 
assume, than $3,000, or double the so-called present 
value, to actually acquire the strip of right of way by 
purchase or condemnation. The real present value 
would be what it would cost to acquire the right of way, 
or to acquire an adjacent right of way of equal value, 
ind that cost, in the case supposed, would be $3,000. 
The cost of acquisition would be $3,000; the so-called 
present value would be $1,500, and the so-called excess 
cost of acquisition would be the amount by which the 
cost of acquisition exceeded the so-called present value, 
which would be $1,500. 

The cost of acquisition of lands is only another and 
more appropriate name for cost of reproduction of lands. 
Cost of reproduction, whether of physical property or 
of lands, is a recognized element or factor in determin- 
ing value. The commission has apparently included in 
its formula the cost of reproduction of rails, ties and 
other physical property, but has declined to include the 
‘ost of reproduction of lands. 


“KIND” OF VALUE MusT STILL BE DETERMINED 


While it is probable that this most recent tentative 
valuation of the Kansas City Southern does not repre- 
sent the deliberate and considered judgment of the 
commission and should be regarded only as an additional 
step in the development of this most important subject, 
it is, nevertheless, manifest that its outstanding feature 
is that a purely physical valuation, on a basis of esti- 
mated cost, appears to have received the commission’s 
approval. 

Apparently the cost of reproduction of carrier lands 
is to be ignored in so far as it exceeds the so-called 
present value; the earning power of the road is to be 
disregarded, and bankrupt roads and prosperous roads 
are to be valued, in the main, in proportion to their 
estimated reproduction costs. This process may be 
appropriate for the fixing of a “rate base,” to be used 
in the determination of reasonable rates. But the law 
as it stands requires the commission to determine a 
value which shall be used for the purpose of consolida- 
tion of railroads, and this clearly means a commercial 
or economic value, or, as it is sometimes called, an 
exchange value. The law also requires the commission 
to determine value for the purpose of recapture of excess 
earnings, and this contemplates the same kind of value, 
that is, the value which the Constitution protects against 
confiscation. The real problem before the commission 
is to decide what kind of value it is to find, and how it 
shall be determined, and its solution of this problem 
remains incomplete. 
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Tunnel Building in Nicaraguan 
Jungles 


Natives Expert Boatmen and Adepts with Broad 
Axe and Adze— Many Local Woods 
Suitable for Construction Work 


By H. L. THACKWELL 


Enginecr, Denver, Col 


UNNEL construction with native labor, in build- 

ing, during the last years of the world war, a 
hydroelectric plant in the interior of Nicaragua taught 
the writer the advisability of letting piece-work con- 
tracts for all operations which cannot be supervised 
personally. Incifdentally the pioneer heading method 
was shown to be practicable and highly economical in 
driving a tunnel of small cross-section. These facts, 
with the knowledge gained of managing native work- 
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HYDRO-ELECTRIC PLANT AT THE BIG FALLS OF THE 
RlO PIS PIS, NICARAGUA 


men and of the utility of native timbers for construc- 
tion purposes, rounded out a jungle experience in engi- 
neering which may be useful to others required to 
undertake operations in the interior of Central America. 

As indicated by the map, Fig. 1, the location of the 
power development was at the Big Falls of the Rio 
Pis Pis, which are about 150 miles inland from the 
Atlantic coast and about 60 miles south of the Hon- 
duranian border. All supplies were freighted up the 
river in dugout canoes, locally called pit-pans. The 
Indian canoe men were remarkably adept at handling 
heavy freight in the swollen torrents, and over danger- 
ous rapids and the average time for a loaded canoe to 
make the trip from the coast to the falls was ten days. 

Part of the work comprised the driving of a tunnel 
some 1,300 ft. long, through which a portion of the 
Pis Pis River was to be diverted for power purposes. 
On account of the war machinery was difficult to 
obtain on short notice, so it was decided to commence 
immediately driving the tunnel by hand. Months later 
a compressor was obtained, which, driven by a 50 hp. 
Pelton wheel, furnished sufficient compressed air for the 
operation of two Leyner-Ingersol rock drills, and one 
Jackhamer drill. 

A cross-section of the tunnel is given in Fig. 2. In 
plan, the only part requiring explanation is the adit at 
the river end. This was driven to give access to the 
workings when the river end was closed to keep out 
the river. 
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Tunneling Methods.—Using hand drills the first plan 
to drive the full section. However, the rock, an 
altered andesite seamed with kaolin, would fall when 
least expected so that it was dangerous to drive more 
than 5 ft. without timbering. This necessity for tim- 
bering close to the face cut down the advance to 2 ft. 
a day at each heading. Finally the plan was adopted 
of driving a small pioneer heading and enlarging it to 
full section. Several advantages resulted. 

On account of the small dimensions of the advance 
tunnel, 4 x 5} ft., no timbering was necessary, and the 
chief cause of the previous delay was avoided. The rate 
of the advance made by the pioneer section was greater 
than that of the larger section, and in consequence the 
tunnel was holed through months ahead of the time 
required to make a connection of the full sized headings. 
As soon as the pioneer headings met, proper ventila- 
tion was obtained, and more important than that, drain- 
age was established through the tunnel thus abolishing 
the expensive pumping system required for the upstream 
heading. Moreover, as the pioneer section advanced, 
miners working in the rear could drill holes into the 
sides and roof of the tunnel and blast out the side- 
walls and roof as desired. The efficiency of a charge 


Was 


CONSTRUCTION CAMP IN NICARAGUAN 

;owder exploded in this manner was far greater 
than an equivalent charge in the face of the bore. By 
this procedure an average full section advance of 3 ft. 
per day was made; the pioneer advance varied from 3 
to 5 ft. per day in each heading. 

At first an attempt was made to work three shifts 
of 8 hr. each. This was soon abandoned when it was 
found that it took from { to 1} hr. to allow the smoky 
atmosphere to clear sufficiently, so the men could work 
it the face of the heading. The most rapid progress 
was made by letting contracts to native miners, one 
contractor taking the upper heading and the other the 
lower. The term contractor, as here used, is more or 
less misleading, when one thinks of contracts as made 
and kept in the United States. 

The native contractor is generally a penniless and 
irresponsible miner who agrees to drive the bore for 
so much a foot. The company sells him powder, fuse, 
caps, candles, ete., at a fixed price. Should the con- 
tractor find that he is losing money, he is likely to stop 
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his work the week aft 
signing the contract. Si) 
he is not under bond, not 
ing can be done to hold h 
to his agreement and nm 
terms have to be agre 
on. On the other hand 
he should be striking it ric 
the company in hon 
bound not to change th 
contract price until the er 
of the term, which in thi 
particular case was gener- 
ally placed at one mont} 
At the end of the mont} 
after measurements — had 
been made and the contractor paid up, a new agreement 
was made, based on the progress of the previous month, 
and on the nature of the rock encountered in the head- 
ing. The best results were obtained by letting a contract 
at a fair price per foot, and also promising a bonus of so 
much a foot for each foot over a specified advance made 
during the month. It was found that No. 8 X detonators 
gave the best results in blasting. Hercules dynamite of 
40 per cent and 60 per cent 
strength was used throughout 
the work. 

Labor and Laborers — In 
Nicaragua the laborers are of 
several races, and, in numbers, 
predominate in the following 
order: Nicaraguans, Mosquito 
and Suma Indians, Hondura- 
nians, Jamaicans, Costa Ri- 
cans and a scattering of Chi- 
nese. Day labor receives about 
$1.50 per day while skilled 
drillers and carpenters get 
from $2 to $3 per day. Black- 
smiths and machinists are the 
highest paid workers; some 
of them receive as high as 
$4 per day. 

With the contract method 
several days were lost re- 
organizing the crews, at the 
end of each month. Mean- 
while the money obtained in wages by the workmen 
would be gloriously spent in a couple of days, in drunken 
orgies at the native mining villages, or else at the gam- 
ing tables of professional gamblers. 

The Nicaraguans, proverbially careless in regard to 
the handling of explosives, seem to have been protected 
by a gracious Providence in this work, for although 
tons of explosives were used on the tunnel, dam-site 
and other work, there were no accidents. The natives 
always crimped the caps with their teeth, lit the fuse 
with burning sticks of dynamite, and tamped powder 
with anything that happened to be handy. In the 
Nicaraguan mining code provisions are made for the 
safety of miners as regards ventilation, timbering, etc. 
One provision of paradoxical nature reads as follows: 
“In the preparation of the shots (that is to say, the 
ramming of the powder in the drilled holes) only ram- 
rods, the outside surfaces of which are of soft iron, 
bronze or other metals which do not produce sparks, 
shall be used.” 
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The indifference with which the natives regard life 
is simply appalling. For instance some bull-packers 
were unloading dynamite from the backs of their pant- 
ing beasts. They deliberately allowed the cases of 60 
per cent dynamite to fall from the backs of the bulls to 
the ground. When warned of the danger of such a 
method of handling high explosives, they shrugged their 
shoulders and said, “Ah! Senor, and what do we care 
for living anyway.” 

Usually Nicaraguans are not as efficient as the Mexi- 
can or Chilean miners, but this is not to be wondered 
at, when one considers the enervating climate, and the 
chronic malarial affections of the majority of the 
workers. 

Never employ Jamaican negroes on any work, with 
the possible exception of that of house-boy or groom. 
They are generally lazy, insolent, and ask for more 
favors than all the other natives together. Indians are 
unexcelled on river work, and in the handling of heavy 
freight; also, when given tasks, they do well at clear- 
ing land. The stronger Indians make good car-runners 
and shovelers. 

Native Nicaraguans are the best miners, but it is 
well to discriminate between the good and bad. Dark 
skinned workmen are better and generally healthier 
than those of lighter hue. Don’t employ English-speak- 
ing Nicaraguans, except as timekeepers, clerks, etc. 
As soon as a native learns English he forgets how to 
work. Avoid working Costa Ricans, Nicaraguans, and 
Hondurians together. Don’t hire men who are loaded 
with malaria germs and who show obvious spleenic en- 
largement. Those suffering from chronic malaria 
simply act as media for the anopholes mosquito to infect 
the whole camp. Chinese make the best cooks for the 
“white mess,” while native Nicaraguan women will 
cook and season the food more to the taste of the 
natives. 

Make it a point to get rid of gamblers and agitators 
just as soon as they are observed. It is well to make an 
example of the more prominent boot-leggers, and other 
disturbers. When discovered in camp such men should 
be immediately arrested, and either thrown into jail or 
heavily fined. 

Try to contract all work that cannot be personally 
supervised, such as timbering operations in the jungle, 
and night shift work in tunnels. 

Native Woods Excellent for Construction.—The natives 
are adept at broad-axe and adze work in hewing and 
shaping of mine timbers. The following is a list of the 
more important native woods which are much used for 
mine timbers and for general construction work: Come- 
Negro, Granadilla, Binbayan, Santa Maria, Leche Am- 
arilla, Nancita, Cortez, Pronto Alivio, Laurel (Green- 
heart), Lagarto, Cedro Macho. The last-named wood 
should be studiously avoided, since it rots out in a few 
months’ time. In appearance it resembles Santa Maria, 
which is an excellent hard-wood similar to our oak. Wily 
native contractors will try to impose on the uninitiated 
American, and turn in timber which is of inferior grade 
but easier to procure in the neighboring forests. 

All timbers are whip-sawed by hand in the surround- 
ing jungle, and are then hauled over muddy trails by 
yokes of oxen to the point of delivery. Lumber ordi- 
narily sells at the rate of $75 per, M. ft. B.M. while 
mine timbers bring about $45 to $55. 

Come-Negro or “Iron-wood” is the best mine timber 
preeurable. It weighs about 80 Ib. per cubic foot and 


is as hard as flint. It is almost impossible to drive 
a nail into the heart-wood, but it can be worked down 
to shape with good steel adzes. Come-Negro turns 
black on aging, and seems to be very resistant to wet 
or dry rot, fungi, and the united attacks of several 
varieties of white ants. 

Granadilla is a beautiful rose-wood, which would be 
of great value as a cabinet wood, but due to its scarcity 
and isolation it is chiefly used as a mine timber. It is 
nearly as héavy as Come-Negro and about as durable 
under all conditions. 

Binbayan is chrome yellow in color, very hard, and 
suitable for mine timbers, but it checks badly when 
used in the open air. Santa Maria is the best all-round 
timber in the bush. Its weight is slightly less than 
that of water, and its strength greater than that of oak. 
It is easily worked and has a life of about ten to twelve 
years under ordinary conditions. 


Germany Returns to Adobe Building 


HE efforts made toward lowering the cost of build- 

ing and saving coal in the manufacture of building 
material have resulted in a reversion to former buildiny 
methods. Though many of the cheap building meth 
ods devised seem to be short-lived, it appears that the 
adobe building has come back to stay. It has been thor- 
oughly tested under all climatic conditions, and in vari- 
ous forms. The conclusion arrived at, expressed in a 
recent report made by the Prussian Agricultural Min- 
istry, accepts loam as a suitable building’ material 
where greatest economy is the chief object. According 
to this report the experiences -gained with numerous 
buildings erected in various parts of Germany are very 
encouraging. 

Three forms of adobe construction have been used: 
The stripped wall in connection with frame work; the 
rammed loam; and air-dried loam bricks. Good results 
have been obtained from all three methods. 

The first-named method is used for country houses of 
a more permanent character. Saving-banks have been 
given permission to grant loans on such buildings. A 
house containing four rooms, kitchen, garrets, and coops 
for small animals, costs 52,000 marks without the wood 
(current value of mark 1.5 cents). 

Hammering is performed either by hand or by com- 
pressed air, which latter method is declared preferable. 
With the help of one pneumatic tool and four workmen, 
a house has been completely rammed in 6 to 8 days. The 
corners are not made from concrete, as has been sug- 
gested, but also from loam, as the two materials have 
different shrinkage. 

Air-bricks are made in usual brick size, larger sizes 
do not dry well. Loam is also used as mortar. Walls 
made by such bricks are durable, and they keep cut the 
moisture. Less damage is caused by frost than in the 
case of rammed loam. As in the case of concrete it is 
necessary to protect the building against rain while 
under construction. Before plastering the outer sur- 
face is first covered with a coat of tar. 

Ramming in of slag or pieces of brick is advan- 
tageous, as they draw moisture from the interior of the 
walls, and also provide a better surface for coating. 
As lime mortar adherés badly to loam, a coatiny of 
loam mortar with an addition of lime in the proportion 
of 1:2 is first applied, upon which, after drying, the 
lime coating is put on. 
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William Hood Retires After Fifty- 
four Years of Service 


Chief Engineer of Southern Pacific Company Closes 
Long Career of Railroad Building— 
Many Notable Works 


FTER fifty-four years, to a day, of continuous serv- 
ice in the Southern Pacific Co., William Hood, chief 
engineer, retired, May 2, announcement being made by 
President Sproule April 27. 
On May 3, 1867, Mr. Hood 
entered the engineering de- 
partment of the Central Pa- 
cific R.R., now a part of the 
Southern Pacific Co., as a 
member of one of the engi- 
neering parties constructing 
the first Pacific-Transconti- 
nental line, which started at 
Sacramento and met the line 
from Omaha at Promontory 
Point on the Great Salt Lake 
in May, 1869, after the me- 
morable race between the 
Union Pacific to control the 
Salt Lake Basin. His first 
work was as axeman and he 
was quickly promoted to rod- 
man, and then instrument 
man and assistant engineer. 
His career has been one of 
railroad building, and he has 
held positions of great re- 
sponsibility in the engineer- 
ing department of the South- 
ern Pacific almost since the 
first construction was started. 
In 1875, he became chief as- 
sistant engineer of the South- 
ern Pacific and the Central 
Pacific. From 1885 he has 
been chief engineer of the 
Southern Pacific Co., Pacific 
System ,and chief engineer of 
each of the lines leased by 
that company. Mr. Hood was born Feb. 4, 1846, in Con- 
cord, N. H. At the age of 16 he enlisted in the Union 
Army and saw active service in the Potomac campaign. 
After the war he entered Dartmouth College, but in the 
spring of 1867 he left for California, following news- 
paper accounts of the attempt being made to build a 
railroad across the continent. With a letter to Charles 
Crocket, the construction executive of the Central Pa- 
cific, he entered the service of the road on May 3 as an 
axeman and was sent to Cisco, which was then “end of 
track” in the Sierras. Within a few months, during the 
construction of the line and preparatory work on the 
down grade, Mr. Hood was made assistant engineer un- 
der S. S. Montague, chief engineer, who had succeeded 
Theodore D. Judah. He remained as assistant engineer 
under Montague during the entire construction, carried 
out under tremendous pressure, until the two lines met 
at Promontory Point. 
After Mr. Hood was made chief assistant engineer in 
1875, he completed the Tehachapi traverse loop on the 
Valley Route from Oakland to Los Angeles, directing 
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location and construction work in the field. 

Possibly the most important and spectacular ac 
plishment to Mr. Hood’s credit was the Lucin cut- 
across the Great Salt Lake. Before the railroad pass: 
into the hands of the late E. H. Harriman Mr. Hox 
had assured Collis P. Huntington that the lake cou 
be spanned at a cost that would not be prohibitive ; 
an economic project to reduce operating costs. Harri 
man ordered the work to go ahead and in Novembe: 
1903, the cut-off was completed, with rock fill hauled 
from quarries started j 
mountains to the east and 
with trestle built at the rat« 
of 1,000 ft. a day. 

Although Mr. Hood reached 
the age of 70, five year: 
ago, he has been in active 
service continuously, spending 
a large part of his time on 
the lines, more particular]; 
in connection with the recent 
construction of the San Diego 
& Arizona line, which forms a 
direct connection between San 
Diego and the inland. This 
line was started before the 
war but was not completed 
until about two years ago, It 
was shut down for the repal) 
of a tunnel for some time but 
put in service again last fall. 
He is widely known among 
railroad contractors in the 
West and often he has been 
called upon to act as the final 
arbiter in difficult disputes. 
A familiar biography of him 
appeared in the 
Magazine, January, 1921. 

With the retirement of Mr. 
Hood from active service, 
George W. Boschke, assistant 
chief engineer, has been ap- 
pointed chief engineer of the 
Southern Pacific Co., as noted 
in the News Section of this issue. 
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Start Construction of New Trans-Andine Line 

Construction on a new international railway to com- 
plete direct rail connection between Buenos Aires and 
either Antofogasta or Mejillones, Chile, was started 
during the latter part of March. The new link will 
connect the Argentine city of Salta, near the summit of 
the Andes, with the west seacoast. The Argentine sec- 
tion is being built from Salta to Huatiquina on the 
Chilean frontier in the Andes. In Argentina, construc- 
tion is being carried out by the state railways. The 
most direct route at present from the Atlantic coast 
to Buenos Aires is by ship through the Panama Canal 
to Valparaiso, Chile, and thence by rai! over the Trans- 
Andine Ry. to Buenos Aires, since Valparaiso lies in 
approximately the same longitude as New York. Anto- 
fogasta being several hundred miles north of Valpa- 
raiso, on the west coast, is on a more direct route and 
the journey through the port over the new railroad 
connection will be shortened by about two days. 
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LETTERS TO THE EDITOR 





If you have ideas that would interest engineers 
and contractors we shall be glad to give them 
space here. We urge, however, that you be brief 
so that a wide range of subjects may be covered 
in the available space.—The Editor. 


Prof. Hatt Only Ex-officio State Engineer 
Sir — The notice of my appointment as State Engi- 
neer of Indiana in Engineering News-Record, Apr. 14, 
p. 657, needs some qualification in the interest of accuracy. 
Purdue University is co-operating with the State Con- 
servation Commission, and the Professor of Civil Engineer- 
ine of Purdue was appointed Chief of the Division of En- 
gineering of the Conservation Commission as an addition 
to his regular duties. Consequently he was not selected 
from a number of applicants. 
There is no salary attached to the position. 
W. K. Hatt, 
Professor of Civil Engineering, 
Purdue University. 


Lafayette, Ind., 
Apr. 26. 





Concrete Building Failure Shows Monolithic 
Nature of Frame 

Sir—With regard to the interesting article which 
appears in the April 7 issue of Engineering News-Record, 
by Walter H. Wheeler, the problems involved in the recon- 
struction operations described constitute probably one of 
the most important phases of reinforced-concrete design 
and construction. 

In many buildings which are in most ways completely 
adapted to the use of reinforced concrete, there are some- 
times conditions which necessitate the introduction of a 
certain amount of structural steel as the only feasible 
method of overcoming certain difficulties. In connection 
with this comes the all important problem of transferring 
the stresses and strains between two materials—structural 
steel and reinforced concrete—which by nature of their 
respective designs are clearly not intended for mixed con- 
struction. A combination of the two is generally more of 
a makeshift than a legitimate design. 

The different proportionate deflections between struc- 
tural steel and reinforced concrete create a feature which 
must necessarily tend to produce many _ indeterminate 
stresses. The exact nature of the regular stresses and 
strains of reinforced concrete are sufficiently indeterminate 
in themselves without the additional complications of mixed 
construction. 

In the operations described in the erection of the United 
States National Bank Building, at Denver, there can be little 
doubt that it was absolutely necessary to resort to unusual 
methods. Undoubtedly, structural steel was successfully 
carried on reinforced concrete in this case, as has been done 
in other instances. However, I should like to point out 
that it might not be advisable to make undue reference to 
the operations as an unlimited precedent for carrying 
structural steel directly on reinforced-concrete columns and 
vice versa. 

I have in mind an example which leads me to believe 
that there is an element which strongly prohibits the use 
of the Denver building as a general precedent. Any rein- 
forced-concrete building, after the concrete has been 
thoroughly cured, possesses monolithitec qualities which 
make it possible to remove, sometimes, one or even two of 
the most important columns in a building, without appar- 
ently injuring, in any way, the balance of the structure. 
Therefore, what may in the case of the United States 
National Bank building look like a successful operation in 
mixed construction, may in reality be due more particularly 
to the monolithic nature of the reinforced concrete than to 
the ability of reinforced-concrete columns successfully to 
carry the structural steel directly imposed upon them. 

I base my conclusions upon the failure of a 7-story 





reinforced-concrete building with which I am familiar. The 
dimensions were approximately 50 x 120 ft. and with 
skeleton frame throughout, with one row of interior 
columns and with floors spanned laterally by a concrete 
joist design. The framework was poured during July and 
August The failure occurred the following January, 
approximately six months after the completion of the con 
crete frame. Two interior columns between the ground and 
first floor failed about thirty seconds apart. The cause of 
the failure was traced to a batch of dirty gravel, and also 
to the fact that these two columns had been made some 
what smaller in size than the plans called for, through a 
mistake in construction. The building was re-shored and 
these columns were replaced by structural steel. 

The tensile stress of the reinforcing steel in the original 
building was figured at 16,000 lb. per square inch, while the 
maximum compressive outer fiber stress in the concrete 
beams and floor system ‘vas 750 Ib. per square inch. The 
columns were Cesigned for 550 Ib. per square inch com 
pressive stress in the concrete. Stone concrete was used 
throughout, the weight of which was taken at 150 lb. per 
cubic foot. A net live-load of 50 Ib. per square foot was 
allowed on the floor system throughout, with the usual per 
centage live-load reductions on columns. 

As stated, the columns which failed were smaller in size 
than the design called for. On this account, these par 
ticular columns would have a corresponding compressive 
stress in the concrete of about 750 lb. per square inch, if 
the complete ‘dead and-live loads for which the structure 
was designed were imposed. As the building had not been 
occupied none of the live-load, or any extra load was on the 
columns at the time of the failure. They failed without 
warning merely under the dead load of the structure. 

It might easily be argued by anyone not familiar with the 
conditions surrounding the accident that the upper rein- 
forced-concrete columns in this building after the repairs 
were being successfully carried on structural steel columns. 
During the time it took to re-shore the building, however, 
and subsequently to place the steel columns in position, no 
cracks developed, even in the beams and floors, immediately 
above and adjacent to the defective columns which failed. 

R. E. W. HaGarry, 


Toronto, Ont., April 20. Consulting Engineer. 


Predicting Probable Rainfall Intensities 

Sir—I have been much interested in the article, “The 
Prediction of Probable Rainfall Intensities” by Kenneth 
Allen, appearing in Enginering News-Record, April 7, 1921, 
p. 588, as indicative of the increasing use which is being 
made of probability methods in studying problems con- 
nected with hydrology. In a discussion of a paper by me 
entitled “The Probable Variations in Yearly Runoff as 
Determined from a Study of California Streams,” which 
appeared recently in the Proceedings of the American 
Society of Civil Engineers, Mr. Allen referred to his proba 
bility paper for predicting rainfall intensities, but at that 
time presented none of his basic data and did not outline 
the method of derivation of his paper. 

In reviewing Mr. Allen’s article it has been noted that 
although the record from which the data were obtained 
covered a period of 51 years, in tabulating the maximum 
rainfall intensities in Table I, the total number of occur- 
rences of total frequency is always less than 51; in other 
words there are always certain years in the record which 
remain unaccounted for. As the rainfalls of longer dura- 
tions are approached this omission becomes more apparent. 
For example, for durations of 120 minutes there are only 
16 occurrences tabulated and these are used to represent 
100 per cent of the time. As a matter of fact, they cover 
only (16 + 51) 31.4 per cent of the time. If, in tabulating 
the results, the maximum total rainfall in different periods 
of time (expressed perhaps in intensities per hour) had 
been used this difficulty would have been overcome. Thus, 
if a certain storm showed a total rainfall of 2 in. in 80 
minutes, the same total would hold for 100 and 120 minutes: 
the fact that the rain may have ceased after 80 minutes 
would be immaterial. The principal point is that in deter- 
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mining total frequencies every year in the record must be 
considered. 

In determining the average curve shown in Fig. 1, Mr. 
Allen has assumed that in corresponding intervals from 
the mean, proportional to the standard deviation, the fre- 
quency in all series will be a constant. The writer has 
seen this assumption applied in other cases and while it may 
hold with records having approximately the same coeffi- 
cients of variation, as a general theorem it has no justifi- 
cation. The coefficient of variation, CV, is obtained by 
dividing the standard deviation by the mean. As it is a 
pure number and not affected by the magnitude of the 
quantities involved, it is more useful than the standard 
deviation in comparing the relative dispersion of the series 
involving quantities of varying magnitude. As an example 
of the fallacious results that the assumption referred to 
above may lead, consider two series having CV’s of 0.20 and 
0.60, respectively. In the first case a negative deviation of 
2 to 2.25 of the CV would lie between 55 and 60 per cent 
of the mean, such a variation is entirely possible; in the 
second case the same negative deviation would lie between 
--35 and —20 per cent of the mean, and as zero is the 
lower limit for such phenomena as rainfall intensities such 
a deviation is absolutely impossible. A comprehensive 
study of a large mass of runoff data has convinced the 
writer that for this class of phenomena the type of the 
frequency curve changes with the increase in the coefficient 
of varition. (See p. 9 closure to my paper in Proceedings, 
Am. Soc. C. E., Feb., 1921.) 

In general, the method employed by Mr. Allen is the 
logical one to use in treating statistics of this nature and 
the results obtained are probably quite satisfactory, but 
with a more careful attention to the points made above the 
final curves would yield a closer agreement with the 
actual probabilities of the case. As mentioned in the 
article, the use of theoretical statistical methods is quite 
laborious and rather complex, hence when adopting such 
treatment it behooves the engineer to carefully analyze 
his data and the application of the theory of probability 
thereto, before commencing the actual work of determining 
the frequency distribution. L. STANDISH HALL, 

Hydraulic Engineer. 

San Francisco, Cal., April 20, 1921. 


Sir—Referring to the foregoing comments of L. Standish 
Hall on my method of predicting rainfall intensities, I 
would say in the first place that Table I is based on a 
record published by the Municipal Engineers of the City of 
New York in their Proceedings for 1913, extended to 
embrace the year 1920. 

In preparing the table, the omission of certain down- 
pours in the earlier tabulations was taken to indicate a 
failure to record the rates left blank for these years, and 
this seems to be true in a few instances. But in the 
majority of ommissions, which are confined to periods of 
80, 100 and 120 minutes, it would appear, on further inves- 
tigation, that Mr. Hall is correct in his contention that the 
percentages in Table I should be based upon the complete 
5l-yr. record. He probably overlooked the fact that storms 
of over 60 minutes’ duration were not used in the computa- 
tion of Standard Deviation (Table III), and as the greatest 
number of omissions in the 5l-yr. period for any year is 
5 (for 40, 50 and 60 min.) and 0 to 2 for the five shorter 
durations, the resulting curves up to 60 min. are prac- 
tically correct. 

The original tabulation might have included a figure for 
every duration up to 120 minutes, as rainfalls of greater 
duration occur every year. But in their absence I am 
unable to find any warrant for supplying the omission by 
assuming rates for their durations equal to half the down- 
pour of some shorter period, such as 80 min., as proposed 
by Mr. Hall. 

Mr. Halls’ second criticism is of the assumption that “in 
corresponding intervals from the mean, proportional to the 
standard deviation, the frequency in all series will be a 
constant,” but he adds that “it may hold with records 
having approximately the same coefficient of variation.” 
The following table gives the coefficient of variation 
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calculated by dividing the Standard Deviation by the me 
for the series of data in question. 


Downpour 
Interval 


Downpour 
Interval 


20 min..... 


The CV’s quoted in Mr. Hall’s original paper have 
decidedly wider range than this, running from 0.21 
the case of Stream 28, to 0.81 in the case of Stream 32. 

Mr. Hall is no doubt correct in saying that the assumptio: 
that the frequency for all series is a constant has no 
justification “as a general theorem.” 

If I am not mistaken, he would suggest, in place of m, 
Fig. 2, a series of diagrams, each for a single duration and 
with a special ruling. The graph on each would then be a 
straight line and the result would undoubtedly be mor 
accurate, but the work involved could hardly be justified a 
a practical procedure. The method described in my article, 
by which an average curve of Standard Deviation is 
employed, appears to overcome the difficulty without 
material sacrifice of accuracy. 

The absurdity mentioned by Mr. Hall of any method 
resulting in negative rainfalls is evident and might perhap 
exist in attempting to combine the New York rainfall 
record and that of say Phoenix, Ariz., in the calculation: 
for Fig. 1, but the fact is that in the New York computa- 
tions such a situation did not exist. The lower limit of the 
frequency curve in Fig. 1, or the point at which the rain- 
fall will be exceeded every year, is 2 SD below the mean, 
and the following table gives the values of this point 
translated back into inches of rainfall per hour for the 
eight series of data utilized in computing the probability 
ruling. 


5 min, 
10 min, 
15 min, 
20 min, 


30 min, 
40 min, 
50 min, 
60 min, 


1.90 in, per hr. 
1.26 in. per hr. 
0.82 in, per hr. 
0.53 in. per hr, 


0.33 in. per hr. 
0.68 in. per hr, 
0.30 in. per hr. 
0.27 in. per hr. 

Conceding that by some imaginary combination of rain- 
fall data, an absurd result might be reached the above 
tabulation shows that as a matter of fact this was not 
the case. 

It should be stated that the computations and diagrams 
shown in the article referred to were all prepared before 
receiving the reprint of Mr. Hall’s paper on “The Probable 
Variation in Yearly Runoff” and any advantage in using the 
Coefficients of Variation instead of Standard Deviations did 
not seem to warrant the recomputation and plotting of the 
data. It was my intention to prepare a paper so ruled that 
intensity of frequencies could be plotted as described, with 
graphs approximating straight lines, and the use of 
Standard Deviations seemed a good basis for this purpose. 
It is quite probable that there may be some better method 
of securing this result, possibly by the use of Coefficients of 
Variation as proposed by Mr. Hall. Mr. Hazen’s paper, to 
which I referred, suggested a number of probability rulings, 
one of which might be selected which would avoid the 
laborious computation involved in either Mr. Hall’s method 
or mine. KENNETH ALLEN. 

New York City, May 9. 


Road Work, Mosquitoes and Malaria 


That road construction and maintenance should be so 
carried out as to avoid leaving pits or improperly 


drained culverts in which water may accumulate and 
give rise to mosquito breeding, and thus probably con- 
tribute to the spread of malaria, is urged in a circular 
recently issued by the U. S. Public Health Service. Th« 
importance of this precaution has been recognized b; 
Dr. T. F. Abercrombie, health officer of Georgia, who, 
according to the circular, “has suggested that the con- 
vict and other gangs who work along the roads be 
required to fill up borrow-pits, place culverts properly, 
clean ditches, and attend to other small but important 
details that any man can do and that will deprive the 
mosquito of many of her breeding places.” 
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Portable Belt-Conveyors Handle Cement 
to Elevated Mixers 


JORTABLE belt-econveyors fitted excellently into two 
I concrete plants employed in 1920 on Government 
work near Savanna, Ill. A concrete pit 1,600 ft. long, 

.4 ft. wide, and 10 ft. deep was constructed to store 
about 6,000,000 bu. of nitrate. The floor and side walls 
were 5 in. thick of reinforced concrete. 

Two concrete plants, on opposite sides of the pit, were 
mounted on gondola cars. Each plant consisted of a 
mixer, with bins mounted above it for the storage of 
sand and stone. The sand and stone were unloaded 





CAR MOUNTED MIXER PLANT WITH PORTABLE 
CEMENT CONVEYORS 


from cars with a locomotive crane and placed in the 
bins as needed. The cement car was spotted at one 
end of the plant car and the sacks as unloaded were 
placed on a Barber-Greene portable belt conveyor which 
carried them up to the platform where men measured 
the materials and charged the mixers. 

The mixed concrete was spouted into place where 
possible and beyond the reach of the spout was carted 
and dumped into place. The entire operation was car- 
ried on with practically no lost time, when moving, the 
locomotive crane picked up the spout, trestle, etc., and 
carried all to the next set-up. 

As first planned, the locomotive crane handled the 
cement from the car to the platform, lifting it on a 
large wooden skip. However, this consumed time when 
the crane should have been handling sand and gravel 
so the conveyors were added. The second day of opera- 
tion the output was increased 20 per cent. The con- 
veyors operated at an angle of 26 deg. and handled a 
maximum of ten sacks per minute though on the average 
they carried five sacks per minute. They were 38 ft. 
long and were driven by 15-hp. gasoline engines. 

Henry W. Horst Co., Rock Island, IIl., were the con- 
tractors and, when this contract had been completed 
and work started on a concrete road contract, they 
planned a central mixing plant requiring two conveyors 
to handle sand and gravel to storage bins. 


Dredge Digs Narrow Canal 

N PLANNING the construction of a canal 18 ft. 

wide in the Sacramento Valley, the use of a floating 
clam-shell dredge was decided upon as the cheapest 
method of carrying out the work. In order to place the 
excavated material back far enough from the edge of 
the canal to leave the prescribed width of bern, a boom 
exceeding 60 ft. in length was necessary. Such a boom 
would ordinarily require a dredge with a hull wider 
than could be floated in an 18-ft. canal, or the use of 
so-called “bank spuds.” The latter were not considered 
feasible because the material traversed was very soft. 
A plan was developed, however, whereby with the use of 
counterbalances, 12 miles of 18-ft. canal were built with 
a dredge floating in the canal and without disturbing 
the canal banks. 

The dredge used for this purpose had a hull 16 ft. 
wide, 65 ft. long and 5: ft. deep. The boom was 75 ft. 
long and operated a 1}-cu.yd. bucket. To adapt the 
dredge. to this special work, timbers were stepped on 
either side of the A-frame and from their ends were 
suspended boxes filled with earth to serve as counter- 
weights. The distance of the counterweights from the 


side of the hull was made great enough so there was 
no danger of sloughing the soft material along the bank. 





DREDGE WITH COUNTERWEIGHTS IN ACTION 
that counterweight to the right is suspended while the 
other rests on the spoil bank) 


(Not 


The length of the lines by which the weights were 
suspended was also adjustable and the height of the 
weights was changed as often as was necessary to keep 
them hanging only a few feet above the ground. Thus 
when the loaded boom swung to the starboard side, the 
list of the dredge hull caused the starboard counter- 
weight to rest on the ground, leaving the port counter- 
weight to balance the overturning moment of the loaded 
bucket. When the boom returned toward the center 
and the hull righted itself, the counterbalance that had 
rested on the ground was again lifted. The dredge was 
always free to move forward when the boom was on 
center line. Ordinarily one of the counterbalances was 
hung just over the spoil bank and rested upon it when 
the boom was swung into dumping position. 

The work was done by the Ajax Dredging Co. under 
the general direction of F. F. Cooper, general manager 
and chief engineer. 
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Vehicle Tunnel’s Engineer 
Board Told to Quit 


Jersey Commission Acts Independently 
of New York Body Which Denies 
Its Jurisdiction 


Controversy over the proposed widen- 
ing of certain streets in Jersey City, 
involving a difference of opinion as to 
whether or not the work should be paid 
for as part of the Hudson River 
vehicular tunnel project upon which the 
states of New York and New Jersey 
are engaged under a joint agreement, 
culminated in a resolution passed by 
the New Jersey Interstate Bridge and 
Tunnel Commission at its meeting 
April 26, discharging the board of con- 
sulting engineers consisting of Col. 
W. J. Wilgus, Major John A. Bensel, 
Prof. William H. Burr, Edward A. 
Byrne, J. Vipond Davies, and Col. 
George L. Watson. The New Jersey 
commission’s action was taken without 
giving the members of the consulting 
board an opportunity for a hearing and 
on the ground that the consulting 
engineers and the engineering staff had 
failed “to give full and proper con- 
sideration to the plan as a whole and to 
the traffic conditions in the vicinity of 
the Jersey City entrance and exit,” 
thereby delaying the work. 

The New York State Bridge and 
Tunnel Commission, May 10, denied 
that the New Jersey body had jurisdic- 
tion in the action it had attempted to 
take and refused to follow its example 
in appointing three new members to the 
consulting board. A statement signed 
by the members of the “dismissed” 
board was also issued denying that the 
action taken had force. 

It is understood that three of the 
eight Jersey commissioners opposed the 
passage of the resolution and demanded 
evidence justifying the dismissal of the 
consulting board, but they were met 
only with of “Vote,” and the 
measure was railroaded through. In 
place of the present consulting board, 
the New Jersey commission appointed 
as its representatives on the board 
George M. Wells, St. John Clarke and 
Col. George L. Watson, and suggested 
that New York also appoint three rep- 
resentatives. The chief engineer to the 
two commissions, Clifford M. Holland, 
is not mentioned in the New Jersey 
resolution ousting the consulting board. 

The New Jersey commission’s action 
was made independently of the New 
York commission and doubt has been 
expressed as to its regularity, especially 
in view of a clause in the resolution 
eriginally appointing the board of con- 
sulting engineers which states: “That 
said board of consulting engineers shall 
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Western Society Elects Officers 
on Regular Ticket 


In the electrion of officers for the 
Western Society of Engineers, the en- 
tire regular ticket was carried by a 
large majority. President, Charles H. 
MacDowell, president of the Armour 
Fertilizer Works; vice-presidents, Julius 
1. Hecht, F. F. Fowle and Benjamin S. 
Shapiro; trustee, Edwin W. Allen; 
treasurer, Homer E. Niess; members of 
Washington Award Commission, John 
F. Hayford and Henry J. Burt. 

Some of the sections of the society 
have elected chairmen as follows: Rail- 
way section, F. L. Thompson, chief en- 
gineer, Illinois Central R. R.; bridge 
and structural section, J. E. Love, struc- 
tural engineer, H. T. Ryerson & Son; 
hydraulic, sanitary and municipal sec- 
tion, L. R. Howson, of Alvord & Bur- 


dick, consulting engineers. 


be filled by appointment by the two 
commissions, to hold office at the 
pleasure of the said commissions.” It 
will be noted that in each case the 
plural of the word “commission” is 
used. As the members of the New 
York body have not concurred in the 
resolution of the New Jersey commis- 
sion, the opinion has been expressed 
that the action of the New Jersey body 
is without legal status. 

The main points in the history of the 
controversy may be briefly stated as 
follows: After a contract for sinking 
the tunnel ventilating shafts on the 
New Jersey side has been _ publicly 
advertised in March the call for bids 
was suddenly rescinded when the New 
York commission refused to accede to 
demands of the New Jersey representa- 
tives for the widening of a number of 
streets beyond the tunnel entrance in 
Jersey City. The chief engineer’s 
plans as published in his 1920 report 
provided for an entrance plaza at 12th 
St., but the majority of the New Jersey 
commission caused a_ deadlock by 
demanding the widening, in addition, of 
14th St., Henderson St., and Jersey Ave. 
This additional street widening, the 
New York commissioners maintained, 
was purely a local improvement for 
Jersey City and, as such payment for 
it by the States of New York and New 
Jersey could not be justified. The point 
as to whether New York has the right, 
under the provisions of the interstate 
tunnel treaty, to participate in the 
expense of the street widening work in 
Jersey City is now before the attorney 
general of New York for a ruling. 

The proposed street widening has 
been made a political issue in the Jersey 
City election this month. 


Federal-Aid Road Bill 
Impresses Legislators 


Dowell Measure Carefully Drafted 
Vulnerable Points Discussed in 
Townsend Bill 
(Washington Correspondence ) 
There is a very general feeling on 
Capitol Hill that the state highway 
officials did themselves proud in draft 
ing the federal-aid road bill which was 
introduced by Representative Dowell, 
of Iowa, May 3. That it has been 
worked out with the greatest care is 
admitted, even by opponents. Law- 
makers who are not greatly concerned 
as to which of the highway policies is 
adopted regard the Townsend bill as 
being much more vulnerable than is 

the Dowell measure. 

So far as its legislative course is 
concerned, the most vulnerable point 
in the Townsend bill, it is believed, is 
the fact that five men are to sit in 
Washington and lay out all the roads 
in the United States. There is very 
strong feeling in Congress against forc- 
ing people to come to Washington, 
“hand in hand,” to make arrangements 
to comply with a federal law and the 
administrative regulations. which go 
with it. Regardless of the advantages 
which may be gained in the selection 
of a road system by a central commis- 
sion stationed in Washington, such a 
plan is assured in advance of strong 
opposition. This sentiment is a legacy 
from the war period when licensing and 
permit systems made it necessary for 
a very large number of persons to jour- 
ney to the capital to discuss compli- 
cated points arising in the issue or 
administration of such permits. This 
procedure came into such disfavor that 
its continuance has been avoided, wher- 
ever possible, in subsequent legislation. 
The fact that the people of the several 
states would have to come to Washing- 
ton to get their roads on the map is 
expected to arouse a type of opposition 
which it would be hard to appease. The 
selection of highways by a commission 
in Washington, friends of the Dowell 
bill contend, is approaching the prob- 
lem from the wrong end. They con- 
tend that the people in the locality 
must select the roads. It is pointed 
out, in that connection, that even when 
selected locally, the designation of 
roads for improvements almost always 
gives rise to heated controversies, while 
bitter fights are not infrequent. 

Another element of weakness in the 
legislative position of the Townsend 
bill is the fact that it is open to the 
contention that the federal highway 
commission plan would add to the over- 
head expense of road construction. 
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rhere would be five commissioners at 
salary of $10,000 each. It is ad- 
mitted that the establishment of a 
-ommission would in no way curtail 
the present force employed by the 
i’. S. Bureau of Roads. A chance will 
be given opponents of the bill to argue 
that the tendency would be to build up 
- , much larger bureau. 
The fact that no definite system of 
roads is outlined in the Townsend bill 

\ is certain to give rise to apprehension 
in the states as to the mileage which 
may be expected. Sight will not be 
lost of the fact that the first Townsend 
bill planned to expend all federal funds 
on two roads, and no more, in each 
state. 

The provision in the Townsend bill 
empowering the commission to main- 
tain a federal-aid highway, if the state 
fails to do so, is certain to meet with 
the criticism that this would put the 
government into the construction busi- 
ness on a large scale. The corres- 
ponding provision in the Dowell bill is 
very generally considered the stronger. 
In the Dowell bill, the Secretary of 
Agriculture is empowered to let a con- 
tract to cover a default in maintenance 
; and charge the cost of the work against 
Hs the federal funds allotted to the state. 


mi The Secretary is precluded from ap- 
- proving further projects for that state 
” until the state has reimbursed the fed- 
ds eral government. The funds thus re- 
sed paid are returned to the treasury and 
oe are forever lost to the state. 

mm, Hearings on the Townsend bill are 
its to begin in the near future; at this 
he writing, the exact date has not been 
£0 set. Members of the House committee 
ses on roads have not determined whether 
ue or not it will be necessary to hold gen- 
oa eral hearings on the Dowell bill. 

ng 

a Two Confirmations Complete 
for Membership of I. C. C. 

ur- With the confirmation by the Senate 
)li- of E. I. Lewis of Indianapolis and J. 
or ; D. Campbell of Spokane as members 
his } of the Interstate Commerce Commis- 
iat } sion, all of the vacancies on the com- 
er ; mission have been filled. The incom- 


ing administration found four vacan- 
cies on the commission. Mark W. Pot- 
ter, who was nominated by President 
Wilson but whose nomination was not 
confirmed at the last session of Con- 
gress, Was re-nominated by President 
Harding and was confirmed early in 
the present session. The other vacancy 
was filled by the appointment of John 
J. Esch. 
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New Bascule Span for Troy, N. Y. 


of 4 A 224-ft. double-leaf bascule is to be 

3 built as part of the 12th St. bridge over 
the Hudson River and Barge Canal, at 
lroy, N. Y. The state engineer’s office 
3 adopted the Strauss type of bascule 
. q for this structure, and designs are 
: now being prepared by the Strauss 
3ascule Bridge Co., Chicago. The 
bridge will carry both street car and 
highway traffic. 


Ridgway Named Chief Engineer 
of N. Y. Transit Commission 


Robert Ridgway has been made chief 
engineer and Daniel L. Turner con- 
sulting engineer of the newly created 
Transit Commission in New York City, 
which takes the place of the Transit 
Construction Commission. In the new 
division of duties Mr. Turner, who has 
served since 1916 as the commission’s 
chief engineer, will devote his entire 
time to the planning of transit facili- 
ties for New York while Mr. Ridgway, 
formerly engineer of subway construc- 
tion, will, in his new capacity of chief 
engineer, have administrative charge of 
all design and construction work. Both 
engineers will receive a yearly salary 
of $15,000 and will report to the 
newly appointed executive officer of the 
commission, Brig.-Gen. Lincoln C. 
Andrews, U.S.A., retired. 

Other appointments announced in 
connection with a valuation of existing 
transit lines, proposed by the new com- 
mission, are as follows: John H. 
Madden, valuation engineer, at a salary 
of $1,000 per month while employed; 
F. W. Lindars, chief accountant, at 
$10,000 a year; Major John C. Hooper, 
assistant chief accountant, at $6,000 a 
year; Capt.Edward T. Fitzgerald, acting 
chief of the transit bureau, at $4,000 a 
year. All of the new appointees, accord- 
ing to chairman George McAneny, were 
connected with the old Public Service 
Commission before the war. 





Chicago Stops Bridge Work 
Owing to the city’s shortage of funds 
an order from the municipal authorities 
has stopped all contract work on the 
new Chicago River bridges. 






New Acting Secretary of 
American Society of 
Civil Engineers 








ELBERT M. CHANDLER 
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Los Angeles Terminal Plan 
Is Ordered 


State Commission Adopts Plaza Union 
Station Project—Under Joint 
Engineering Committee 


The Railroad Commission of Califor- 
nia on April 26 ordered the four rail 
roads entering Los Angeles to proceed 
with the Plaza union terminal. The 
order directs that (1) a joint engineer- 
ing committee, to supervise and direct 
the construction of the union depot, be 
selected within 30 days after May 20, 
1921, when the order becomes effective; 
(2) that plans covering the necessary 
grade changes be filed within 60 days, 
and (3) that plans for the union depot 
be filed within 6 months. The work can 
be completed within five years, the com- 
mission states. The first step is to 
eliminate grade crossings, particularly 
along Alameda St., and pending these 
changes the city is directed to withhold 
future permits for industrial tracks in 
the streets. The railroads involved are 
the Southern Pacific, Santa Fe, Los 
Angeles & Salt Lake and the Pacific 


Electric. The provisions of this order, 
however, do not require the Pacific 
Electric to make grade separations 


since the commission is now conducting 
a separate investigation into the 
affairs of this road. 

The joint committee is to consist of 
two men appointed by the city and two 
by each of the roads, they in turn to 
select a disinterested party to serve as 
chairman. If a chairman cannot be 
agreed upon, he will be appointed by 
the commission. The order states that 
“the commission assumes that the city 
will carry out its repeatedly affirmed 
intention to further in every possible 
way the consummation of the general 
plan.” 

The cost and division of the expendi- 
ture is not covered in this order and is 
not to be taken up in detail until after 
the plans of the joint engineering com- 
mittee have been filed. The order is 
accompanied by a table showing the 
itemized cost estimate of all the work 
involved, as made by the commission 
engineers, totaling $25,000,000, and also 
that made by the railroad engineers 
which totals $45,000,000. The order 
specifically states, however, that these 
tables are used to identify construction 
items and not as a finding of cost. 

The commission’s order contains a 
résumé of the union terminal project 
history. In 1915 Los Angeles organiza- 
tions petitioned the commission to order 
the elimination of grade crossings. A 
friendly suit that was then instituted in 
the State Supreme Court resulted in a 
decision that the commission had full 
authority in the premises and should 
satisfy the petitioners. Meantime the 
city advanced $20,000 toward the cost 
of an engineering report concerning 
complete grade crossing elimination to 
be made by the commission. 

After a two-year study the engineer- 
ing department of the commission 
brought out a 1,000-page printed re- 
port that considered three locations and 
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carried a recommendation for adopt- 
ing the Plaza site. This was two years 
ago. The Mayor of Los Angeles then 
appointed a board of five engineers to 
review the report and submit conclu- 
sions. This board approved the Plaza 
site and, in general, the commission’s 
findings as a whole. Following this, 
both the commission and the city held 
public hearings on the question of loca- 
tion. For several months since these 
hearings the commission has had the 
matter under advisement and has fin- 
ally handed down the order announced 
in the foregoing. 

In its report the commission says: 
‘Representatives of the Southern Pa- 
cific, the Los Angeles & Salt Lake 
and the Pacific Electric railroads have 
frankly admitted that they are in oppo- 
sition to any plan that will interfere 
with the consummation of their own 
proposal, which provides for a partial 
union passenger terminal on the pres- 
ent Southern Pacific depot site. These 
railroads are not opposed to terminal 
unification per se, rather are they in 
favor of it. They do not desire how- 
ever, to depart from their own plans.” 

Press reports state that the several 
railroads affected will fight the decis- 
ion in the United States Supreme 
Court, on the ground that the commis- 
sion has acted without authority. 


Missouri Franchise Tax Law Is 
Held Constitutional 


That the Missouri franchise tax law 
is not in contravention of the commerce 
clause of the Constitution is stated in 
the opinion rendered by the Supreme 
Court of the United States on May 2. 
This decision sustained the opinion of 
the lower court, which had _ ruled 
adversely on the application of the St. 
Louis-San Francisco Ry. Co. to restrain 
the State of Missouri from collecting 
the franchise tax. That the value of 
the franchise is derived partly from the 
fact that the corporation operates in 
interstate commerce does not invalidate 
the tax, the court holds. The Supreme 
Court also expresses the opinion that 
the constitution of Missouri has not 
been violated. “We cannot much doubt,” 
says the opinion, “that the tax was 
intended to be measured by the propor- 
tion of stock and surplus in the state 
and that the omission of reference to 
surplus is a misprision or abbreviation 
that does not conceal the purpose to be 
gathered from it.” 


Interstate Drainage Lawsuit Is 
Reopened by Court 

of the U. S. 

preme Court in the Dakota-Minnesota 

drainage case will not come as soon as 


The final decision Su- 


expected. Although the final hearing 
has been held (see Engineering News- 
Record, Jan. 27, p. 187) the court 
has decided to hear further testimony 
from each side as to the possibility, 
within the limits of reasonable expen- 
diture, of improving the flood condi- 
tions along the Bois de Sioux River by 


means other than an injunction against 
the maintenance of drainage ditches. 
The various means suggested for relief 
are: (1) Detaining basins in the Mus- 
tinka watershed, (B) a sluice dam to 
make Lake Traverse a detaining resor- 
voir, (C) dredging the channel of the 
Bois de Sioux River, (D) discharging 
part of the Lake Traverse waters south 
into Big Stone Lake, (E) diverting part 
of the upper Mustinka River flow into 
the Rabbit River. 

Evidence concerning the proper equit- 
able basis for apportioning the expense 
of any feasible project among the states 
drained is also asked by the court, 
which included other minor matters in 
the order. Thus the final decision will 
be delayed for several months at the 
least. Proposed improvements at Lake 
Traverse and on the Bois de Sioux 
River, as recommended by the U. S. 
Department of Agriculture, were de- 
scribed in Engineering News-Record 
July 29, 1920, p. 225. 


Dismiss Luten Suit Based on 
Falsework Patents 


Two of the Luten falsework patents, 
Nos. 802,004 and 1,106,880, the first 
entitled “Centering For and Method Of 
Constructing Arches,” and the second, 
“Falsework,” figure in the suit decided 
March 24, 1921, by Judge A. S. Van 
Valkenburgh in the District Court of 
the United States for the Western 
Division of the Western District of 
Missouri. Suit was by Daniel B. Luten 
against the Kansas City Bridge Co. for 
the infringement of the patents of 
falsework for concrete bridges. These 
patents, as is well known, involved the 
use of falsework. struts too weak in 
themselves to support the required load, 
but made strong enough by braces or 
wiring. The special feature in the 
design is the fact that the arch may be 
struck by cutting the braces or the 
wiring, thereby throwing the load onto 
two or more separate members instead 
of the composite member; the separate 
members, being weaker, deflect suffi- 
ciently to strike the arch. 

Judge Van Valkenburgh stated that 
it is but an obvious departure to sub- 
stitute for a large timber a smaller one 
and to supply the difference in sustain- 
ing strength by the addition of braces. 
“Patentable invention,” he said, “cannot 
be made upon well known inherent 
qualities, attributes and functions of 
natural substances, such as wood, iron 
or steel. It is quite obvious that a 
timber too small in itself to support a 
given load, and raised to the required 
strength by the addition of braces, will 
buckle or bend if the braces are 
removed. I am unable to per- 
ceive in either of the patents evidences 
of inventive genius as distinguished 
from mechanical and engineering skill 
stimulated by ordinary technical study 
and experience. . . . Being of opin- 
ion that the devices in question do not 
embody patentable novelty and inven- 
tion, the plaintiff’s case must fail. The 
motion to dismiss is sustained.” 


Belle Isle Bids Again Reject« 
and New Bids Asked 


Acting upon the recommendation 
the commissioner of public works, 
seph A. Martin, the Detroit city cou 
has instructed the department to re 
all bids opened on April 23 for 
construction of the Belle Isle brid 
including the bid submitted by the « 
partment itself, and to advertise f 
the fourth time, bids to be opened 
May 21. This action was taken when 
was found that the bid of the Arunde! 
Corporation could not be trimmed 
come within the bridge fund. Bids ar 
now asked on the same quantities anid 
plans as for the bidding of April 23, 
conforming with the revised plans as 
worked out by Esselstyn, Murphy & 
Hanford, engineers in charge of the 
design and supervision of the bridge, 
but the quantities are grouped into 
four groups and a total cost limit 
included. 

Group A covers the substructure (wet 
and dry exeavation, wood piling, con 
crete pier footings and abutments, 
cofferdams and the removal of existing 
piers). Group B includes structural 
steel and bronze bearings, erected. 
Group C comprises the concrete in the 
bridge superstructure, reinforcing steel, 
roadway work and_ waterproofing. 
The metal handrailing constitutes 
Group D. The total limit of cost is 
placed at $2,401,672, this being the sum 
remaining of the $3,000,000 bridge fund 
voted by the people. A subway ap- 
proach to the bridge has already been 
constructed at an approximate cost of 
$400,000, and this amount has_ been 
paid out of the bridge fund. 

By asking for separate bids for the 
four groups, it is hoped that the con- 
struction of the bridge can be gotten 
under way without further delay as 
there is a possibility of letting a con- 
tract for at least part of the structure 
such as the substructure or foundation, 
in event a bid is received which comes 
within the engineers’ estimates. The 
city is hopeful of receiving satisfactory 
bids because of the decreasing costs of 
material. The letting of a contract for 
part of the bridge would be in line with 
the policy Mayor Couzens advocated 
when the first bids were opened. The 
council took an opposite position at 
that time since the low bids indicated 
that the bridge eould not be completed 
with the money available. 


Canadian Government Takes Over 
Control of Grand Trunk 


The bill introduced in the Canadian 
House of Commons on April 19 by 
Premier Meighen to take over control 
and operation of the Grand Trunk Ry., 
as a condition to proceed with arbitrat- 
ing compensation to be paid _ stock- 
holders and to continue to absorb the 
operating deficits of the property, wis 
passed by the House, April 26. There 
was very little opposition to the bill, 
which outlines further terms upon 
which the government will proceed in 
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undertaking and provides that the 
rectors of the Grand Trunk and its 
ibsidiaries are to resign when re- 
iested to do so, to be succeeded by a 
»board named by the government. The 
ward may carry on the business of 
ihe company without reference to the 
hareholders. It allows the company 
until May 16 to accept the terms offered. 
\ committee representing the share- 
holders will be appointed to present 
their case in a continuation of hearings 
before the Board of Arbitrators, the 
powers of which are now extended. 
The arbitration board had withdrawn 
officially April 9, discontinuing the pro- 
ceedings, since the original agreement 
between the government and the Grand 
Trunk R.R. provided that the arbitra- 
tion should be completed by that date. 
It was charged by the government that 
the railway company had dragged out 
the arbitration proceedings unneces- 
sarily and it was argued that the only 
recourse now would be to assume actual 
control of operation. 


Minnesota Valley Drainage and 

Conservancy District Formed 
Ten district court judges, sitting in 
bank at Mankato, Minn., April 25, 
ordered the formation of the Minnesota 
Valley Drainage and Conservancy Dis- 
trict. The district is to consist of all 
valley lands adjacent to the channel of 
the river from the upper end of Big 
Stone Lake (the continental divide) 
to within about 15 miles from the con- 
fluence with the Mississippi at St. Paul, 
embracing about 272,000 acres. 

The action of the court resulted from 
a series of hearings, covering a period 
of four months, on a report submitted 
to the state commissioner of drainage 
and waters by Adolph F. Meyer, con- 
sulting engineer, of Minneapolis. A 
chief engineer and a_ consulting 
engineer will be appointed by the dis- 
trict as soon as formed. The Min- 
nesota Legislature has made _ an 
appropriation of $35,000 to enable the 
comissioner of drainage and waters 
to prepare necessary plans for the 
structures for this project. The com- 
missioner also has an appropriation of 
$25,000 with which to prepare plans 
for the Red Lake River drainage and 
navigation project. Congress, at the 
last sesion, also appropriated funds for 
the latter. 





Railroad Hearings Start Before 
Senate Commerce Committee 


The Senate Interstate Commerce 
Committee, acting under the Cummins 
resolution passed by the Senate April 
19, to investigate the railroad situation 
of the country, with special reference 
to the causes of high operating ex- 
pense, began its hearings May 10. Rail- 
way executives will be the first witnesses 
to be heard. In the meantime the rail- 
way labor unions have publicly charged 
the railroad managements of wasteful 
practices amounting to more than 
$1,000,000,000 a year. 
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Public Roads Report on Arkansas 
Situation Is Submitted 


Supported by transcripts of records, 
financial accounts, engineers’ reports 
and other data, the findings of E. W. 
James, assistant engineer, Bureau of 
Public Roads, on the Arkansas road 
situation have been made to the chief 
of the Bureau, Thomas H. MacDonald. 
(See Engineering News-Record April 
7, p. 611, and April 21, p. 699.) 

The government investigation reveals 
that whereas its interest’ have been 
fully protected, though with some diffi- 
culty, a continuation of the present 
system of taxation for road improve- 
ment will become, in many cases, 
burdensome. The report also charges 
that the state highway department is 
not equipped to carry on so large a 
program as is outlined for the state, 
and that “the administration of road 
matters is open to serious criticism,” 
especially in some of the improvement 
districts. 

The report concludes with the recom- 
mendation that “no further progressive 
payments on Federal-aid projects be 
made in Arkansas until the existing 
conditions are corrected and that all 
payments be witheld until the comple- 
tion of the projects.” 


Michigan Port Bill Fails to Pass 


The resolution introduced into the 
Michigan Legislature to amend the 
state constitution, authorizing the in- 
corporation of port districts with power 
to engage in work of internal improve- 
ment, to take advantage of the pro- 
posed St. Lawrence waterway, failed 
to pass in the regular session of the 
legislature and will be brought up again 
at the coming special session. If 
passed then, the question will go to 
the voters in time for an enabling act 
to provide for starting port develop- 
ment work in the summer of 1923. Par- 
ticular interest attaches to the bill in 
Detroit since it is assumed that its 
introduction was primarily to affect 
that port. 


To Build Railroad for Construc- 
tion of Power Development 


For the purpose of serving construc- 
tion work of the Pit River (Cal.) 
project, plans have been completed by 
the Pacific Gas & Electric Co. for the 
construction of a broad gage railroad 
324 mi. in length. The line will start 
at Bartel, at the end of the present 
system of the McCloud River Railroad 
Co., and will run east through Cayton 
Valley to the sit of Pit River Power 
House No. 1. The new line will dis- 
tribute construction materials for all of 
the power houses on the Pit River 
project, and will be built to reduce the 
cost of hauling by truck. Analysis 
showed that the rail line, with 
maximum grades of 4 per cent, would 
be cheaper than to a continuation of the 
use of trucks. Fifty-pound rail is 
being used. 





Wallace Discusses Engineering 
Federation’s Work 

L. W. Wallace, executive secretary of 
the Federated American Engineering 
Societies, has returned to his office in 
Washington after a visit to Milwaukee, 
Detroit and Chicago. At Milwaukee, he 
addressed the Society of Industrial 
Engineers on industrial leadership. At 
Detroit, he spoke at the annual banquet 
of the local engineering societies. In 
Chicago, he attended a meeting of 
American Engineering Council’s com 
mittee dealing with the licensing of 
engineers. This committee, in view of 
recent legislation, has made certain 
changes in its model bill. These changes 
will be laid before the executive board 
of the council at its June meeting. 

San Francisco Water Front 
Still Under State Control 

The bill before the California legis- 
lature which proposed the transfer of 
control of the waterfront at San Fran- 
cisco from the state harbor commission 
to the city of San Francisco, has been 
defeated after a long fight on the floor 
of the senate. 


ENGINEERING SOCIETIES 


Calendar 


Annual Meetings 


AMERICAN SOCIETY OF MECHAN- 
ICAL ENGINEERS, New York; 
Spring meeting, Chicago, May 
23-26. 


AMERICAN WATER WORKS ASSO- 
CIATION, New York; Convention, 
Cleveland, June 6-10. 


NATIONAL FIRE PROTECTION AS- 
SOCIATION, 87 Milk St., Boston. 
Annual meeting, San Francisco, 
June 14-15-16. 


AMERICAN SOCIETY FOR TESTING 
MATERIALS, Philadelphia; An- 
nual meeting, Asbury Park, N. J., 
June 20-24 


METY FOR THE PROMOTION 
OF ENGINEERING EDUCATION, 
University of Pittsburgh, Pitts- 
burgh, Pa.; Annual Convention, 
New Haven, Conn., June 28-July 1. 





American Society for Testing Ma- 
terials —A tentative program for the 
annual meeting at the New Monterey 
Hotel, Asbury Park, N. J., June 20-24, 
has been issued. Monday afternoon 
and evening, June 20, are to be devoted 
to committee meetings. Three sessions 
will be held Tuesday with the presiden 
tial address and a dance and smoker 
at night, two meetings on Wednesday, 
with committee meetings in the after- 
noon, three meetings on Thursday and 
two on Friday, with the golf tourna- 
ment in the afternoon. Cement, con- 
crete and road materials come on Wed- 
nesday, testing and oil products on 
Thursday and the metals on Friday. 
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The nominating committee has named 
for president, C. D. Young, general 
supervisor of stores of the Pennsyl- 
vania R. R. 

The American Society of Safety En- 
gineers has made application for char- 
ter membership in the Federated Amer- 
ican Engineering Societies. 

The Engineers’ Club of Philadelphia, 
at its luncheon meeting, May 17, will be 
addressed by Axel Malm on “Business 
Methods of European Engineers Com- 
pared With Those of American Engi- 
neers.” On the evening of May 17 the 
annual meeting will be held, with elec- 
tion of officers. The meeting will be 
addressed by Guilliaem Aertsen, the 
retiring president, and after the regu- 
lar meeting a film, “The Story of As- 
bestos,” will be shown. 


PERSONAL NOTES 


JAMES V. KARRICK, formerly 
with the Hughes-Keenan Co., Mans- 
field, Ohio, assistant engineer on 
structural steel work, is now bridge 
designer with the Kentucky Highway 
Commission at Frankfort, Ky. 


as 


Ross EVERLEY, for a_ number 
of years engineer and inspector of con- 
struction on government projects for 
the Bureau of Yards and Docks of the 
Navy, is now superintendent of con- 
struction with the Magic City Build- 
ing Co., Miami, Fla. 


CLARENCE B. MYERS, formerly 
with the Pennsylvania State Highway 
Department, has been appointed assist- 
ant engineer Philadelphia Bureau of 
Highways. 

H. G. SHULDE has been appointed 
district engineer Pennsylvania State 
Highway Department, with headquar- 
ters at Bedford, Pa. 
SMITHLEY 
engineer 


has been 
of Geary 


CHARLES 
appointed county 
County, Kan. 


J. O. CORWIN, JR., has been ap- 
pointed engineer of Travis County, Tex. 


R. N. KINNAIRD, formerly with 
the Des Moines Water Co., has opened 
an office as consulting engineer in Des 
Moines. 


STANLEY M. MCKEE has been 
appointed consulting engineer for the 
Republic Iron & Steel Co., Youngstown, 
Ohio, to sueceed C. C. Shackelford, re- 
signed. 

J. M. R. FAIRBAIRN, chief engi- 
neer of the Canadian Pacific Ry., and 
R. A. Ross, member of the Adminis- 
trative Commission of Montreal have 
been awarded the degree of Doctor of 
Science by the Senate of the University 
of Toronto. 

C. R. MEE has been appointed chief 
engineer of the Louisiana Railway & 
Navigation Co., with headquarters at 
Shreveport, La. 


EN 


GINEERING 


GEORGE W. BOSCHKE, assistant 
chief engineer Southern Pacific Co., 
Pacific System, was appointed chief en- 
gineer effective May 3 last, succeeding 
William Hood, who has retired from 
active service, as noted on page 824. 
Mr. Boschke was born in San Francisco 
in 1874. He began his railway engi- 
neering work in 1886 for the Southern 
Pacific Co. From 1890-1900 he served 
as axeman, chainman, rodman, time- 
keeper, material clerk, inspector, and 
instrumentman with the Southern Pa- 
cific, and during the following three 
years as officeman and assistant engi- 
neer with the Texas & New Orleans 
R.R. and the Southern Pacific Terminal 
Co. of Texas. From 1903-1906 he 
served as assistant engineer with sev- 
eral of the Southern Pacific subsidiaries 
and then became engineer of construc- 
tion for the Pacific Engineering Co. He 
entered the service of the Oregon-Wash- 
ington Railroad & Navigation Co. in 
1905 and in 1913 resigned as assistant 
general manager to become chief engi- 
neer. He was later appointed assist- 
ant chief engineer of the Southern Pa- 
cific Co., Pacific System. 

ALDRICH DURANT, formerly of 
the board of governors of the Associ- 
ated Pennsylvania Highway Contrac- 
tors, has gone to Peru in connection 
with extensive port development work 
for which the Foundation Co. of New 
York holds the contract. 


H. A. VON SCHON, consulting en- 
gineer, recently of Washington, D. C., 
has accepted appointment of court com- 
missioner to regulate water power oper- 
ations on the St. Joseph River, with 
office at South Bend, Ind. He will con- 
tinue his consulting practice in hydro- 
electric engineering, public utility valu- 
ations, underwriters reports, water 
rights and public service legal issues. 

BERNARD C. HARVEY has been 
appointed city engineer of Rockford, Il. 


WILLIAM L. ROCKWELL, con- 
sulting engineer for thirty years in hy- 
draulic engineering, including irriga- 
tion development, water supply and 
power development, has just returned 
from two years in the West Indies, and 
has resumed his consulting hydraulic 
engineering practice at Austin, Tex. 

L. L. BATEMEN, formerly resident 
engineer for the Michigan State High- 
way Department, in charge of trunk 
line construction in Cheboygan and 
Otsego Counties, has been appointed 
assistant county engineer of Huron 
County, Mich. 

GEORGE F. CATLETT, formerly 
sanitary engineer for the Consolidated 
Board of Health of New Hanover 
County in Wilmington, N. C., has been 
appointed principal assistant engineer 
3ureau of Engineering, North Carolina 
State Board of Health, and in this ca- 
pacity will have charge of the water 
supply division of this bureau. 

CHESTER H. LOVELAND, chief 
hydraulic engineer of the California 
Railroad Commission, has resigned to 
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enter private practice as consulting e 
gineer to participate in the develo; 
ment of the state’s water resourc 
He has been with the commission f; 
seven years, and during that time h: 
been active in matters relating | 
domestic water and irrigation projec: 
throughout the state. During the wat: 
shortage of last year, it was large}: 
through his efforts that the “Eme 
gency Water Conference” formed «| 
state and federal officials, was organ 
ized. 


A. G. M oTT, for nearly twelve years 
connected with the Southern Pacific Co.. 
has resigned as assistant enginee: to 
accept a similar position with the Cali 
fornia Railroad Commission, San Fran- 
cisco. 


W. V. TAYLOR of Gananoque, Ont, 
has been appointed city engineer of 
Sarnia, Ont. 


D. S. MCCALMAN has resigned 
as state highway superintendent of 
Wyoming. 


F RANK P. SCHADE has been ap 
pointed city engineer of Cudahy, Wis. 


A. C. BRADLEY, recently division 
engineer Chicago, Rock Island & Pacifi 
Ry., with headquarters at Colorado 
Springs, Col., has been transferred to 
the Chicago Terminal division, with 
headquarters at Chicago. 

THEODORE LANCTOT, who has 
been assistant engineer in the public 
works department, and superintendent 
of the Canadian Highway’s Engineer- 
ing Co., Ltd., Montreal, has been ap- 
pointed city engineer of Hull, Que. 


CARLOS E. ELLERBROOK, for 
merly highway engineer and inspector, 
Michigan State Highway Department, 
is now with the Iowa State Highway 
Commission as highway engineer and 
will have charge of a 17-mile paving 
project starting from Sioux City. 


EDWARD G. ELLIOTT, formerly 
with the Illinois State Highway Com- 
mission and with the New York State 
Highway Commission, is now county 
road engineer, Randolph County, W. 
Va. 


S. R. BATSON has resigned as 
county engineer of Jefferson County, 
Ala., to enter private engineeriny 
practice. 


C. J. ROGERs, formerly assistant 
county engineer, Jefferson County, Ala., 
has been appointed county engineer. 


WILLIAM H. HULL, for many 
years associated with the T. A. Scott 
Co., Inc., New London, Conn., and Bos- 
ton, Mass., in their engineering depart- 
ment, has been elected vice-president in 
charge of engineering and construction. 


HOWARD M. RAYMOND, dean of 
engineering, Armour Institute, since 
1903, and connected with the institute 
for twenty-six years, has been made 
acting president to fill the vacancy 
caused by the recent death of Dr. F. W 
Gunsaulus. 
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Business Side of Construction 


Facts and Events that Affect Cost and Volume 


Federal Reserve Banks Report 
Increases in Building 


In analyzing the reports of its 
member banks, the Federal Reserve 
Board, in discussing conditions as of 
May 1, has the following to say of 
interest to the building industry: 
“Building operations showed increased 
activity during March, which is a 
normal condition for this season of the 
vear. Number of building permits, 
value of building permits, and value of 
contracts awarded — all registered 
marked increases as compared with 
February. This increase is particularly 
large in the case of number of permits, 
as a result of the continued increase in 
the building of residences. Contracts 
awarded in the New England states 
amounted to $13,262,000 during March, 
an inerease of 84 per cent over 
February.” 3 

Following are the reports from dis- 
tricts: 

District No. 2 (New York)—Contracts 
amounting to $29,846,000, an increase ot 
10 per cent over the February figure, of 
which 59 per cent were for residential 
buildings, as compared with 48 per cent 
in February and 40 per cent in January. 
The inerease in residential construction has 
been confined almost entirely to the least 
expensive apartments and small homes 
District No. 3 ¢(Philadelphia)—Large in- 
rease in the value of building permits is- 
ued during March in comparison with the 
‘ebruary Funds for mortgages have been 
difficult to obtain, but there has been a 
steady increase in number of houses 
bought through the building and loan asso- 
qations 

District No. 4 (Cleveland)—<An_ increase 

value of building permits issued during 
March, but there still seems to be a ten- 
leney to wait for lower costs before com- 
mencing construction. 

District No. 5 (Richmond)-— Reports from 
show 1,718 permits issued for 
new construction during March, in = com- 

rison with 894 permits issued in Febru- 

This number was greater than that 
for any month since February, 1920 

District No. 6 (Atlanta)—Value of per- 
mits increased about 50 per cent for March 
ir mparison with February figures. Note- 
increases in activity occurred in 
ta. Birmingham and Tampa. 

District No. 7 (Chicago)—-There was an 
rease in value both for building per- 
s and contracts awarded during March, 
compared with February figures. 
strict No. 8 (St. Louis)—Increase 
ed in value of building permits for three 
ding cities in March, as compared with 
I ruary, but these figures are very much 
1 those for March, 1920, 

District No. 9 (Minneapolis)—Permits 

ed at $2,647,666 were issued in the 

orting centers in March, as compared 

a value of $2,179,784 in February 
increase is due to a substantial gain 

number of permits issued for repairs 
ilterations. 
strict No. 10 (Kansas City)—Seven- 
cities issued 2,778 contracts in March, 
nerease of about 100 per cent over the 
lary figure and an increase of about 
r cent over the total of March, 1920. 

t No. 11 (Dallas)—Both the number 
value of building permits issued in 
1 Was the largest monthly total since 
O ver, 1920 

trict No, 12 (San  Francisco)—The 
_of permits for 20 cities amounted to 
12.835, an increase of 57 per cent over 
iry, 1921, and 27 per cent over March, 
Number of permits in those cities 
sed 47 per cent over February, 1921, 
’ per cent over March, 1920. Declin- 
rices of building materials and some 
ion in labor costs have reduced the 
r of factors which have been retard- 
lilding operations. 


I 


cities 





} 





Wholesale Costs-—Construction and Living 


General Construction Costs Compared with Wholesale Prices of All 
Commodities and Special Groups 


The relation between general whole- 
sale prices and the basic cost of con- 
struction in the United States is indi- 
cated by Fig. 1, in which the well- 
known index numbers of R. G. Dun 
and of the United States Bureau of 
Labor Statistics are plotted with a 
construction-cost estimation compiled 
by Engineering News-Record. The 
Labor Bureau figures were already on 
the basis of 100 for the year 1913, and 
Dun’s figures and Engineering News- 
Record’s have been made to agree with 


of labor Statisti 
Bureau of labor Statistics, 


dairy and garden, including butter, 
eggs, vegetables and fruits; fish, con 
diments, sugar, rice and tobacco; cloth 
ing; metals; and miscellaneous, em- 
bracing lumber, lath, brick, lime, glass, 


turpentine, hemp, linseed oil, paints, 
fertilizers and drugs. 

Engineering News-Record’s figures 
take into consideration the rate paid 
common labor, and the price move- 
ment of the three construction ma- 
terials least influenced by local con- 


ditions: steel, lumber and cement. The 
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RELATION OF GENERAL WHOLESALE PRICES 


AND 


CONSTRUCTION COSTS 


this same basis. Engineering News- 
Record’s figures and those of the La- 
bor Bureau are yearly averages, where- 
as the two Dun curves show conditions 
in January and July, respectively, of 
each year. The agreement of the four 
curves is close, except as regards the 
decline in 1921. General wholesale 
prices have fallen sharply, while con- 
struction cost is lowering conserva- 
tively, as happened after the Civil War. 

Intelligent study of the chart neces- 
sitates a knowledge of what each of 
the curves means. The “All Commodi- 
ties Index Number” of the Bureau of 
Labor Statistics is the summation of 
nine classes: Farm _ products, food, 
cloths and clothing, fuel and lighting, 
metals and metal products, building 
materials, chemicals and drugs, house 
furnishing goods, and miscellaneous. 
Dun’s Index Number is the total of 
seven classifications: Breadstuffs, in- 
cluding quotations on wheat, corn, oats, 
rye, barley, beans and peas; meat; 


base prices of structural shapes at 
Pittsburgh, Southern pine (3 x 12 to 
12 x 12) in New York, cement (with- 
out bags) f.o.b. Chicago, and the daily 
wage of common labor, were carefully 
weighted according to their relative 
importance and then combined so as to 
give 100 as the 1913 estimation of con- 
struction cost. The percentages for 
the ensuing years are as follows: 


EREEGs 14k e ar ee ee weK eee 94 
DOES, a0 tan been en eeware head 106 
UN ack aes a a charnied Siaateredsel karate 135 
SPRT is es. Hictemneknen be eee.ee 184 
DUNG hs dwisteebebWeeenewnes 192 
Ses 6sn0dgaecuehesnaseaetes 210 
RO sacar. eee Cee woe we ae oe? | 
1921 (four months)........ 220 


It is seen that construction cost fell 
in 1914, while general wholesale prices 
either hung fire—according to the La- 
bor Bureau figures—or advanced, as 
shown by Dun’s calculations. It is in- 
teresting, that when the European War 
broke, the uncertainty consequent to 
surprise caused metals, the pre-emi- 
nent war materials, to decline. Between 
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the spring of 1913 and 1914 structural 
shapes, Pittsburgh mill, fell from 
$1.62 to $1.13, reinforcing bars at Pitts- 
burgh mill from $1.50 to $1.17, Dun 
shows that metals dropped from $16.512 
to $15.691. 

Fig. 2 shows construction cost com- 
pared with the wholesale prices of 
food, clething and house-furnishing 
goods. The Dun food curve was con- 
structed by reducing the index num- 
bers for breadstuffs, meat, dairy and 
garden products, ete., to a 100 per cent 
basis for 1913, and then averaging 
them. 

Since 1920, prices of both raw ma- 
terials and manufactured products, 
and in many sections the rates paid 
labor, hive fallen more or less sharply. 
Construction materials have lagged be- 
hind living necessities, as is to be ex- 
pected of materials whose output can 
be limited to the demand. There is 
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Conditions in the Common Brick 
Industry 

As indicating the trend in the price 
of common brick, a composite price 
taken from the reports of 142 members 
of the Common Brick Manufacturers’ 
Association on Feb. 1, gave $18.05 as 
the per-thousand price. From the 
reports of 132 members on March 1, the 
price was $17.40, and the composite 
price of current reports from 126 mem- 
bers reduces the figure to $16.97 per 
thousand, according to a recent digest 
of the association. The actual range is 
from $12 to $25 throughout the country. 
The lowest price quoted is that of 
Chicago. 

The general condition of the industry 
is shown by the fact that current 
reports show only 84 plants closed, 
whereas a previous monthly report 
showed 115. The quantity of burned 
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COMPARISON OF CONSTRUCTION COST AND WHOLESALE PRICES OF 


FOOD, CLOTHING AND 
only a slight control over the produc 
tion of food products, and output is 
chiefly dependent upon the abundance 
or scarcity of crops and live’ stock. 
House furnishings soared to a_ pro- 
hibitive peak and are now descending 
rapidly. In fact, the wholesale prices 
of foods, clothing and house furnish- 
ing goods appear to be declining at 
about the same rate, with construc- 
tion materials following at a more con- 
servative pace. 


New York Lets Highway Contract 
Worth $2,900,000 


Contracts for the construction and 
repair of highways were let during the 
past week by the New York Highway 
Commission aggregating in excess of 
$2,900,000. Bids for the construction 
and repair of these roads were received 
on May 3 and 4, 110 miles of new 
highways being involved. Of these 110 
miles distributed among 21 projects in 
practically as many counties, the total 
estimate was $4,269,679, whereas the 
sum of the low bids was $3,905,167, a 
saving of $364,512. 

There was an average of five bidders 
for each project, one project attracting 
twelve bidders and another eleven. 


HOUSE-FURNISHING GOODS 


brick on hand has in thirty days been 
reduced from 331,940,000 to 264,697,- 
000, and orders during the month have 
increased from 111,182,000 to 114,875,- 
000. Of the plants reporting as being 
closed, about one-fifth have so adjusted 
their stock that they plan early 
resumption of operation. The digest 
predicts much greater activity in the 
brick industry during the coming 
month. 


Southern Pine Orders Reach New 
High Mark 


During the week ended April 29 
orders received by members of the 
Southern Pine Association averaged 20 
per cent more per mill than ever re- 
ported for the corresponding week of 
other years, according to a recent bul- 
letin issued by the association. Orders 
represented an average of 694,049 
ft.b.m. per mill, the next figure to this 
being in 1919 when orders for 576,409 
ft.b.m. were received. 

This high figure is also a larger 
amount than has been received in any 
other week in 1921, being nearly 50 per 
cent in excess of orders reported during 
the last week of March. 
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Drive On To Lower Freight R ite. 

Railway executives, Interstate 
merce Commission members, and )) 
ducers and_ shippers of bu 
materials are to meet in Washi: 
tomorrow in conference to discus 
proposition of lower freight rat 
building material. The meeting 
arranged after representatives of 
principal material producers on M 
conferred with Chariman Winslo\ 
the House Interstate Commerce ( 
mittee, with Chairman Clark of 
Interstate Commerce Commission, and 
later with President Harding. At that 
time it was suggested a joint confe; 
ence be arranged, the meeting tomorrow 
being the result. Material producers 
generally feel that construction stagna 
tion is due in a large extent to high 
freight rates on building material 
Organizations represented at the meet 
ing May 3, and which will probably be 
represented at tomorrow’s conference, 
inclule the National Association of 
Sand and Gravel Producers, National 
Paving Brick Manufacturers Associa- 
tion, American Face Brick Association, 
Hollow Building Tile Association, 
National Lumber Manufacturers Asso- 
ciation, National Crushed Stone Asso 
ciation and the Gypsum _ Industries 
Association. 


Bond Decisions Slow Up Street 
Work in Columbus 


Two recent decisions of bond houses 
changing the method of disposing of 
municipal bonds in Ohio have resulted 
in delays in the Columbus street-im 
provment program. The first of the 
decisions declares illegal the practice 
of sinking-fund trustees selling bonds 
for other than sinking-fund purposes 
This prevents the sale of bonds in orde: 
to buy other bonds, thereby changing 
the usual method of having the sinking 
fund .immediately absorb street im- 
provement bond issues. The other de 
cision advised against the purchase of 
bonds for street, alley and sewer im 
provements until the assessments on 
property owners had actually been 
made. The former procedure had been 
to authorize bonds and sell them in 
anticipation of the assessments and 
then go ahead with the work. 


Ontario To Build Cement Plant 


The Ontario, Canada, Legislature has 
appropriated $1,000,000 to provide for 
the construction of a provincial cement 
plan. According to the present plan 
the plant will have a capacity of 300,- 
000 bbl. per year, the ouptput from the 
plant to be used for supplying cement 
to municipal and provincial constr 
tion work. During the past year the 
province has had to cancel important 
contracts owing to its inability to 
secure cement except at excessive 
prices. The government has no inten- 
tion of competing in the open market 
with private concerns, its intention 
being to furnish a source of supply fot 
municipal and provincial contracts. 
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jail Term Asked for Building 
Material Dealers 

Special Deputy Attorney General 
VY. A. DeFord has urged that Justice 
avis of the Supreme Court impose 

il sentences upon the nineteen individ- 
uals, and heavy fines upon the thirteen 
corporations, members of the Associa- 
tion of Dealers in Masons’ Building 
Materials, New York City, who pleaded 
vuilty to conspiracy and violations of 
the Donnelly anti-trust law, following 
disclosures made before the Lockwood 
joint legislative committee on housing. 
Justice Davis, however, deferred 
imposition of sentence until he can 
more fully determine how culpable the 
defendants are, and how able to pay 
maximum fines. Sentence’ will be 
imposed before the trial of the eighteen 
other defendants in the case _ begins, 
which is scheduled for an early date. 


Northwest Lumber Production 
Increases 


Lumber production among the 112 
mills reporting to the West Coast 
Lumbermen’s Association increased 
four per cent during the week ended 
April 30, the output at that date being 
29 per cent under normal. Total pro- 
duction amounted to 57,719,880 ft.b.m., 
and new business. 63,287,331 ft.b.m. 
For the four months ended April 30 
the production was but 47 per cent of 
that for the same period of 1920, says 
the association’s bulletin. 





Southern Pine Production 80 Per 


Cent of Normal 

According to the Southern Pine 
Association’s statistical statement for 
the month of March, 1921, 195 mills 
reported the production 79.39 per cent 
of normal. Orders for the month for 
142 mills reporting were 79.38 per cent 
of normal, and shipments for the month, 
79.86 per cent of normal. The stocks 
on hand March 31 were 101.98 per cent 
of normal. The March cut of the 195 
mills was 387,958,529 ft. b.m. 


Building Activity in Los Angeles 
Still at High Level 


Building permits were issued in Los 
Angeles during the month of April for 
2,904 structures estimated to cost a 
total of $7,250,511. This surpasses in 
value the highest previous record in 
the history of the city, which was made 
in September, 1920, with buildings 
valued at $7,231,000. In March, 1921, 
permits were issued for structures with 
a total cost of $6,915,698. 

The present activity is chiefly in com- 
mercial and industrial buildings, a large 
percentage ranging from 50,000 to 
$100,000 in value. In the number and 
value of dwellings started as com- 
pared with September last, the month 
f April showed a decrease, falling 
under the September figure by about 
*750,000 in value and between 300 and 
100 in the number of permits. 





Providence Dam Contract Let 

The water supply board of Provi- 
dence, R. I., has let the contract for the 
construction of the main dam and dike 
at the Scituate reservoir, to Winston 
& Co., 240 Fair St., Kingston, N. Y. 
The successful bid was  $3,499,- 
925. Bids for the construction of the 
dam and dike were opened on April 27, 
seven contractors submitting bids, the 
highest bidder being in = excess of 
$6,000,000. 


Construction Articles 
in This Issue 


Bunkhouses Built in Sections 
For Convenience in Moving 
Page 800 
New Concrete Arch Survives 
Washout of Centers Page 809 
Levee Settlement Causes 
Seepage Under Pump 
House Page 814 
Tunnel Building in 
Nicaraguan Jungles Page 821 
Germany Returns to 
Adobe Building 


Page 823 


Large Foreign Locomotive Order 


The American Locomotive Co. has 
obtained an order for 42 locomotives 
of the Pacific, Mikado and Mallet types 
for the Pekin Kalgan Ry. of China. 
The total value of the contract is in 
the neighborhood of $2,600,000. The 
Pekin Kalgan Ry. is owned by the 
Chinese Government and the payment 
for these locomotives is financed jointly 
by the American Locomotive Co. and 
Mitsui & Co. 


Slight Increase in Car Loadings 
for Week Ending April 23 

Reports just received from the rail- 
roads of the country by the car service 
division of the American Railway Asso- 
ciation showed another slight increase 
in the number of cars loaded with reve- 
nue freight during the week which ended 
on April 23. The total for the week 
was 704,527 which was an increase of 
631 cars over that for the previous 
week. It was, however, a decrease of 
13,000 compared with the corresponding 
week in 1920 and 10,500 compared with 
the corresponding week in 1919. 

Compared with the preceding week, 
increases were reported in the loading 
of coal, coke, ore and live stock while 
there were decreases in the number of 
cars loaded with grain and grain prod- 
ucts, forest products and merchandise 
and miscellaneous freight which in- 
cludes manufactured products. Coal 
loading totaled 138,576 cars which was 
an increase over the previous week of 
2,900 cars. It was, however, a decrease 
of 17,000 cars compared with the cor- 
responding week in 1920 and 700 com- 
pared with the corresponding week in 
1919. Loading of merchandise and mis- 
cellaneous freight totaled for the week 
446,637 cars, which was a decrease of 
4,489 cars over the previous week. 


‘drawn. 


Semi-Monthly Estimates for Ohio 


Road Contractors 


The Ohio Highway Commission has 
worked out a plan whereby contractors 
doing state work will be able to re 
ceive their money at least once a month 
and if the amount is high, two times 
monthly. One of the chief difficulties 
met by contractors has been the gettin, 
of estimates through and_ vouchers 
Now, vouchers are sent out the 
tenth of the month for all work done 
up to the first of the month and if the 
amount done by the fifteenth of the 
month is $5,000 or more, another 
voucher will be mailed out on the 
twenty-fifth of the month, covering such 
work. The new plan is receiving much 
praise from contractors engaged on 
highway work. 


Three Large Contracts Included 
in Record Total of $35,000,000 


Due to the letting of three contract: 
curing the week each calling for the 
expenditure of $3,000,000 or more, the 
past week eclipsed all previous weeks 
for the year in contracts let, as re 
perted in Engineering News-Record 
The total for the week was $35,749,872, 
of which miscellaneous building repre 
sented $17,058,847, and streets and 
roads $9,652,345. 

The three large contracts let were 
for the Providence dam, noted else- 
where in this issue, and two $3,000,000 
buildings in New York City, one an 
office building, of twenty-three stories 
and the other a structure to be erected 
for the Society for the Prevention of 
Cruelty to Children. 

Pennsylvania and Ohio together let 
road contracts valued at $4,445,808 
Ohio is to receive bids for the construc 
tion of over forty projects May 27. 





Strikes Follow Proposed Cuts 

in Building Trade Wages 

Strikes have been precipitated in 
many cities due to the proposed reduc- 
tion of building trade labor, which 
varies form 10 to 25 per cent. As a 
protest against a 24 per cent reduction 
in Philadelphia between 40,000 and 
65,000 men have struck, employers 
reporting the former number out and 
the building trades council naming the 
latter figure. In Cleveland between 
25,000 and 30,000 men employed on 
projects operated by contractors 
affliated with the building trades 
employers’ association struck May 2, 
after reporting for work. Union leaders 
demand a continuation of the wage 
scale which came to a close on May 1 
and employers are insisting upon a 
general 20 per cent reduction. Labor 
leaders in Cleveland are not despairing 
of securing separate agreements with 
employers on the old basis. 

In Newark, N. J., practically all 
trades struck on May 2, the jobs 
struck being those carried on by mem- 
bers of the Building Trades Employers 
Association. According to union agents 
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most of the men in the trades have 
lined up with independent contractors 
who, it is reported, are willing to con- 
tinue the old scale. The situation in 
Boston remains practically the same, 
the building trades employers in that 
city having several weeks ago an- 
nounced an open shop policy due to 
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the fact that the opposing factions 
were unable to come to any sort of an 
agreement upon wages. 

In Kansas City some progress has 
been made toward arbitrating the dif- 
ferences between building trade labor 
and employers. However, not all of the 
trades in St. Louis are willing to 
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arbitrate the question, the follow; 
being among those willing to abritra: 
Carpenters, building laborers, hod cs 
riers, engineers, iron workers, lath: 
and cement finishers. In upstate N, 
York strikes are reported from \ 
rious localities, the worst trouble bh: 

experienced in Albany. 


Weekly Construction Market 


THs limited price list is published weekly for the 
purpose of giving current prices on the principal 
construction materials, and of noting important price 


Steel Products: New York 
Structural shapes, 100 Ib $3 
Structural rivets, 100 Ib ; $ 
Reinforcing bars, } in. and larger, 100 

Ib ; 

Steel pipe, black, 3} to 6 in. lap, 
discount 
Cast-iron 


33 
85 


pipe, 6 in. and over, ton 63 
Concreting Material: 


Cement without bags, bbl 
Gravel, } in., cu.yd 
Sand, cu.yd 
Crushed stone, } in., cu.yd 
Miscellaneous: 
Pine, 3x12 to 12x12, 20 ft 
M.ft 5.00 
Lime, finished, hydrated, ton 21.00 
Lime common, lump, 200 Ib. bbl 3.30 
Common brick, delivered, 1,000 18.40 
Hollow building tile, 4x12x12, 
block 
Hollow 
block 


Linseed oil, raw, 5 bbl. lots, gal 


and under, 


partition tile 4x12x12, 


e Common Labor: 


; . on 
Common labor, union, hour 7S(@ 


Common labor, non-union, hour. 
Explanation of Prices—Prices are to con- 
tractors in carload lots unless other quan 
titics are specified, For steel pipe, the pre 
vailing discount from list price is given 
15-5 means a discount of 45 and 5 pe 
eont, 45@50 means a range of 45 to 50 per 
eent. Charge of 15c. per 100 Ib. for cutting 
reinforced steel into 2-ft. lengths or over. 
New York quotations are delivered except 
tiles, Which are “on trucks Sand, gravel 
ind) so crushed = stone “ure quoted alongside 
! Chieago quotes hydrated lime in 50 


oOcK 


at 
recent 


The adjustment of steel prices 
warehouses, to agree with the 
reduction by the United States Steel 
Corporation, now practically com- 
plete. Latest information quotes rivets 
at $6.25 in Denver, against the former 
price of $6.90 per 100 Ib., while struc- 
tural shapes are down 10c. per 100 Ib. 
in San Francisco. Wrought pipe in 
Seattle is five points cheaper. Cast- 
iron pipe is down $1 per ton in 
Seattle, and $5 off in Montreal, being 
most expensive in San Francisco, where 
the price is $85.90. The Seattle quota- 
tion is $72; Montreal, $75 

Atlanta reports that prices in that 
city are not stable, owing to a “price 
fight” between dealers. We show lime 
and sand in Atlanta apparently higher 
than on Apr. 28, but the 10 per cent 
discount for cash makes up for the 
difference. Finished hydrated lime sells 


is 


changes on the less important materials 
only the chief cities are quoted 


0 (del.) 
0 


Not used 


Moreover, 


The first issue of each month carries complete 


Minne- 

Chicago apolis 
$3.23 $3.51 
$88 20 


Atlanta Dallas 
$4.00 $3 75 
5.25 7.05 
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to 


21 
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SS 


50 
50 


80 60¢a.1 00 


40@.60 


1.00 
sO 
Ib. paper 


instead of 
ears 


hHags. Minneapolis quotes on fir 
pine. Brick is $18 delivered, $16 
Gravel, sand and crushed stone 
quoted at pit. Common labor not organized, 
Denver quotes cement “on tracks"; gravel 
and sand at pit, stone on cars, lime, brick, 
hollow tile and lumber on job. Tile price 
is at Warehouse, Linseed oil, delivered. 
Atlanta quotes sand, stone and gravel per 
ton instead of per cu.yd. Dallas quotes lime 
by the 1&80-Ib. bbl San Francisco quotes 
on Hleath tile, 53 x S x 114 Prices are 


on 


Changes Since Last Week 


for $22.50 
for $18. 

Common brick in Minneapolis is still 
quoted at $18 per 1000, although a 
large dealer reports that clay brick may 
be bought for $17. Fire brick dropped 
$5 last week. Cement costs $2.60 net 
delivered, $2.41 f.o.b. city. 

For several weeks we have been call- 
ing attention to the steady decline in 
the price of linseed oil. Apparently the 
bottom has been reached. Five of our 
nine cities report a stronger market 
and higher prices. 

New York quotations are practically 
the same as they were two weeks ago, 
although there is an interesting situa- 
tion that renders sand and _ gravel 
attractive materials for immediate pur- 
chase. The formal price of gravel is 
still $2.50.per cu.yd., but it is reported 
that gravel_can be_had for as low as $2. 


per ton, common hydrated 


quotations for all construction materials and for 1 
important cities. The last complete list will be four 
in the issue of May 5, the next, on June 2 
San 
Francisco 
$4.35 
7.05 


Seattle Montreal 


$5 00 $5 00 
6.25 & 50 


Denver 
$4.65 
6.25 
4.32} 2.35 4.50 
29¢ 


70.00 


45° 
00 


49. 80 
85.90 


10 
50 
10 
50 


10 
50 
50 
50 


S0@.63} 
3743@.50 


81} 75 
50@.55 40@.45 35 
all f.o.t 
is mill 
ato oany 
livered 


warehouses except C. I Which 
price plus freight to railway depo 
terminal. Lumber prices are de 
“at ship tackle in San Francisco es 
mill.” Seattle quotes on Douglas fir instead 
of pine; and on lime in paper bags 
Montreal quotes sand, stone, gravel and 
lump lime per ton. Cement, lime and til 
are delivered; sand, gravel and stone, on 
siding; steel and pipe at warehouse No 
organized common labor in Montreal. 


As regards labor — Minneapolis 1 
ports that the situation in that city is 
a case of “bluffing” on the part of both 
employers and unions. The reduced 
scale covering all the building crafts 
was effective May 1, but none of the 
unions has officially accepted the new 
scale, and the painters are on strike 
Employers assert that sufficient non 
union men are available and that many 
union men are employed at the new 
rates. Chicago reports: “On account of 
strike, everything is dead.” <A_ tel 
gram from San Francisco states that 
the board selected by contractors and 
unions has decided that 17 crafts hx 
reduced 73 per cent instead of bein 
granted the increase asked. The union: 
have rejected the finding, and the cor 
tractors assert that on May 9 they wil! 
put the board’s scale into effect. Denver 
reports a slight increase in employment 





